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ABSTBACT 

Over the past 50 years the O.S. population has 
shifted froB rural to urban areas. Host of the students in O.S. 
scn'ols today live in urban environnents. As a result of this, aost 
students have little knowledge of natural resources and their 
nanagenent. Since these students are the future decision^aakers of 
the country, it is iaportant that they have an understanding of the 
environaent and its interaction with all factors, natural or 
aan-aade. It is b-c^cause of this concern for the future that this 
activity guide was developed. The activities in the guide include a 
variety of disciplines including science, nath, art, coaannications, 
and social studies. Designed for teachers, the guide includes a 
rationale for the process and problea-solving approach to learning 
that is used in these activities, and gives a detailed explanation as 
to its aost effective usage in the develcpaent of lesson plans. Host 
of the activities, irith soae aodif ication, can be adapted for aost 
grade levels, though they are appropriate f'^r older students in 
original fora. Bole-playing activities and a siaulation gaae are 
included. A bibliography and aaterials list are given in the back of 
the guide. <flA} 
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VHY ENVIRONMENTAL EDUCATH^Nt 



Within the past fifty yenrs» the United States has become a predomJ* 
nantly urban nation^ both in thought and in physical character* Large and 
middle-sized communltlest n^any within conjplex urban regions^ have evolved 
to %^ere over seventy percent of this country's population resides on one 
and one-half percent of the nation's land surface* By 1980^ eight out of 
ten Americans will probably live in an urban environment. Consequently^ 
the independent rural -oriented living that once characterlsied this country* s 
social and political heritage is no longer a dominating influence in the 
lives of most Air er J cans* 

In rural surroundings, direcc daily contact with th^ basic natural 
resources was prevalent, especially within man's immediate environment • 
As man became progressively urbanised, his intimate association and 
interaction with natural resources diminished^ and with it his atjareness 
of his dependency on them^ Yet, it Is imperative that man, wherever he 
lives^ comprehend that his welfare is dependent upon the ^'proper'' manage- 
ment and use of these resources* 

Man should also have an awareness and understanding of his community 
and its associated problems^ Our communities are being plagued with 
problems such as lack of comprehensive environmental planning, indis- 
criminate use of pesticides, community blight, air and water pollution, 
traffic congestion, and lack of institutional arrangements needed to cope 
effectively with environmental problems. While these problems are leglti- 
nati^ concerns of community governmental officials and plpnners, the respon- 
sibility fcr their solution rests, to a large extent, with cltiEcns^ 

To an increasing extent citizens are being asked to make decisions 
that affect (directly and Indirectly) their environment. Specifically, 
c1tl?.pns make those decisions as they cast votes on community issue^^; 
as they elect representatives to policy-making bodies; and as thcv directly 
f^ct upon the environment Itself* Citizens can be effective in in! iuencing 
sound policy in other ways. They can ask Informed questions, at the proper 
time, of the right people. They can serve on advisory and policy-making 
committees. They can support sound legislation dlrectrd at resolving en- 
vironmental problems* To perform these tasks effectively, it is vital 
that the citi35enry be knowledgeable concerning their biophy^cical environment 
and associated problems, be aware of how they can help solve these problems, 
and be motivated to wrk tov^rd effective; solutions. 
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Most curtont nrogr^^Tns in consrrvatii^n f^ducnt^'on nro nr^ontoc' primnrily 
to basic resources; they c^o not focus on Iho ct^mniunity onvin^nmont i^nd it^ 
associated problem? • Furtherrrioro^ feK prof.rifn?^ onnht^sf^^o tho r^^lo of tho 
citizen in v^orkinp, both individually nnd colloctiveKs toxN^ard t!,»* solution 
of problems that affoct oui woll-bcinp* Thoro is n vitnl nerd for :^.n odu- 
cational approach that effectively educates man regarding his relationship 
to thr total environment* 

The Supremo Court decision repp.rdinp the one-man^ <>ne-vote concept 
that has enabled the incroasing urban inajorftv to acquire greater povera 
in decislon^makin^,, makes it imperative that programs d**veloped for urban- 
ites be designed with them in mind. It is important to assist each 
individual, whterther urbanite or ruralitc, to obtain a fuller understanding 
of the environment, the problems that confront it, the interrelationship 
between the community and surrounding land^ and opportunities for the 
individual to be effective in vorking tm^rd the solution of environmental 
problems • 

This new approach, designed to reach citizens of ail ages, is called 
"environmental education,'' We define it in this way: 

Environmental education is aimed at producing a citi^.enry that 
is knowledgeable concerning the biophysical environment and 
its associated problems, is aware of how to help ?5olve these 
problems, and is motivated to work toward their solution* 

Trie major objectives of environmental education are to help the in- 
dividuals acquire: 

K A clear understanding that man is an inseparable part of 
a system consisting of man, culture, and the biophysical 
environment, and that man has the ability to alter the 
interrelationships of this system. 

The principal feature of the philosophy of environmental 
education is that man is an integral part of a system from 
which he cannot he separated. Specifically, this rystcm 
consists of three components: man, culture, and the bio* 
physical environment* Culture, in this context. Incorporates 
organizational strategies , technological processes , and 
social arrangements (political, legal, managerial, educational, 
etc.) through which man interacts vdth the biophysical en- 
vironment* The biophysical environment designates both the 
natural and man-made comp<mcnts of ihe environment. 

The fundamental relationship betx;een the intonral parts of 
tho system is man*s Interaction, through culture, on the 
biophysical environment to producn or obtain th^ jwods and 
services that ho noecls. 
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Vithin the system^ rnnn has the nbllity either tn j^trengthen^ 
waken or maintnJn the inlorrol«t ionships betveen the system's 
major components^ The ulliinate goi^l of t^nvJrnntnent^l education 
is the developtnent and rnalntenance of b high-quality systenj !n 
which man interccts^ through culture, on the biophysical environ- 
wont to advance human welfare, 

2. A bioad und<^rstand!ng of the biophvricr ivironment, both 
natural and man-made, and its role in emporary society* 

The existence of any civiH?:ntion i^ dependent upon man's 
use of natural resources • Resources arc defined a?? those 
parts of the biophysical environment v?hich are npnraised 
by man as being immediately or potent Jallv useful to him, 

A basic understanding of natural resources ideally includes 
their characteristics, distribution, status, interreliitionships, 
and their present and potential uses. Natural resources serve 
man in many ways, whethe.r in a relatively undisturbed condition 
or in the highly altered utilitarian forms of the man-made bio« 
physical environment* A strong understanding of how these re- 
sources are used require knox^ledge of the social, political, 
economic, technological ;'irocesses; institutional arrangements; 
and aesthetic considerations which govern their utilisation* 

The man-made component of the biophysical envirnnnent results 
from man*s use of natural resources. An understnndlng of thl^ 
aspect is also essential* It should Ideally incluc^e familiarity 
with urbfln and rural design, including t r^^nsport^^t i<^n systf^n^^, 
spatial patterns of development, and aesthetic qualities \.hlch 
have a major impact on the functioning of socltpty. Fundanental l* 
these understandings should be the realization that th<^ dovelon* 
ment of the man-made environmr^nt should strive for n high*nur» 1 i ty 
system which improves human weltare In relation to the natural 
envi ronment * 

3. A fundamental understanding of the biophysical environmental 
problems confronting man, how these problems can be solvod, 

and the responsibility of citi^i^ns and government to WYk ti^war^l 
their solution* 

Biophysical environmental problems result from th*^ interact i«^ns 
between man, culture, and the biophysical environment. Pollution, 
the inefficient utilization *ind manegement of natural resources, 
the indiscriminate use of p^^stlcldes, urban blight, and trans- 
portation congestion are just a few biophysical environmental 
problems. These problems, caused by a complex set of biological, 
physical and social factors, affect the total envl rcnnental system. 
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Citizens need to understand hov* to wrk toward solutions of 
biophysical environmental problems through lavs^ public 
policies planning, resource management , research, technological 
developments, and institutional arrangements* 

Citizens should reallae that the responsibility for solutions 
to these problems belongs to them and the governments which 
rept^^^nt them« 

Attitudes of concern for the quality of the biophysical environ* 
ment %^ich vill motivate citizens to participate in biophysical 
environmental problem solving* 

The \x>rd ^'attitude** used in this context implies more than 
simply the knowledge of a body of factual information* 

Instead, it Implies a combination of factual knovledge and 
motivating emotional concern which results in a tendency to 
act. Further, it is understood that clusters of attitudes 
about similar environmental conditions will motivatr indi- 
viduals to express their attitudes* 

Therefore, for environmental education to achi^^vc its greatest 
Impact, it must: <1) provide factual information which will 
lead to an understanding of the total biophysical environment; 
(2) develop a concern for environmental quality which will 
motivate citizens to work toward solutions to biophysical 
environmental problems; and <3) inform citizens as to hov thev 
can play an effective role In achieving the goals derived from 
their attitudes* 



INVESTIGATING YOUR ENVIRONMENT 



INTRODUCTION 

Th« environmental Investigations in this series are designed to help you 
take an in-depth look at different component parts of your environment • 
the investigations were developed after several years of f leld-tei^tlng 
vith teachers » resource people t and students for use in environmental 
education trainlnjt courses for teachers and resource people « 

The le?ison plans provide a structure to learning in that one activity 
builds on others and leads to some concluding environmental interactions* 
It also provides freedom within the structure for the student to observe^ 
collect and record meaningful information at his own pace through the use 
of the self -directed task cards « This changes the role of the teacher 
from that of a dispenser of fa:its and information to that of a facilitate 
motivator, and learner along with the student* 

You will notice that in most cases charts and tables are provided for the 
student to Interpret his own infonnation on data collected* 

These lessons also provide for a maximum of student response and summary 
because of the discussion and questions sections. 

The processef; used in these lesson^ can be replicated and are transferabl 
in any environment • (Collecting observable data, making inferences, 
Slotting up investigations to check our inferencest communicating feel- 
ings and awareness «) 

The activities used are not repllcable in all environments. You will hav 
to develop activities appropriate to the environment t^lch you are in- 
vest Igatlng* 

The authors of these lesson plans felt it was important to include the 
following elements: 

The processes of both data collecting and group problem solving 
are the first steps toward understanding important generalizations 
and big Ideas about the environments 

Self -Directed Task Cards 

Self^dlrected task cards are used to accomplish certain activities 
without the ^ild of the instructor. Some could be removed from the 
rust of the lesson plan and used as isolated activities for shorter 
poriods of time* 



Discussion Uuestions 



Discussion quf^stions arc used 6s Introduction to activities or as 
suiwnary follovup to activities* (This mJnimlEes instructor ex- 
planations ami Involves the participants in contributing their 
thoughts and information*) 

Analyzing Charts and Tables 

These fire provided so the student can interpret his ov^n data collected 
and check out his Inferences made during the investigations* 

SunrnfT^gf^S Questions 

The sumniary questions used at the end of certain tasks and at the end 
of the session are one of the most exciting and important pa^cs of 
each lesson* These questions are designed to: 

1, ALLOW PARTICIPANTS TC DISCUSS THE IMPLICATIONS OF WHAT THEV 
LEARNED TO THE MANAGEMENt OF THE ENVIRONMENT. 

2. ALLOW PARTICIPANTS TO GENERATE THEIR OWN CONCEPTS AND GENERAL IZATUNS 
ABl)UT VHAT THEY HAVE DONE* 

Behavioral Outcomes 

The behavioral outcomes for each lesson indicate some minimal expecta- 
tions in acquiring new knowledge and skills and indicate the nature 
of expf^cted outcomes In feelings » awareness, values and actions about 
the envi ronment . 

IMPLEMENTING THE INVESTIGATIONS 

The guidelines listed below are designed to help you involve people in 
environmental investigations* They are in no xoay "sure fire.'' You may 
have to change some of them to adapt to your situation and you may want 
to add to or delete from the list* 

Make sure you have all your materials and equipment ready and that you 
have visited the necessary parts of the environment you will use in your 
investigations* I^ there sufficient amount of equipment and Is all In 
working order? How are you going to check it out and make sure you get 
it all back? (See guideline ^.^ 

Before you leave for the study area with your group, be sure you have 
discusseH possible hazards and rules of the road with them. 

Some guid<^ lines: 

K Go over quickly with your students what will taVe place during 
vour se«:sion so fhf?y will knov what to expect* 
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2» Us€ the lesson plan outline as a guide Involving questioning 
strategies and self ^directed investigations* Revise as 
necessary to fit your situation. 

3« Mlniintze teaeher talk and/or lecture irefer to and use <)uestion 
and discussion sections of outline - these wrk in eliciting 
res|>onses ) « 

A, Plan and pace your session so that vhat you do is done thoroughly 
and %ielK For example, it is okay to give them some data to 
solve a problem instead of letting the class gather it, if time 
Is a problm* Don^t have your lesson so rushed that you have to 
give out data all the time. If you have a time restriction^ 
make sure ycu decide ahead of time ^ich TASKS you are going to 
eliminate. 

5. The summarizing question and discussion area of how this relates 
to man and the management of the environment is so important that 
you should plan to start the sumnmrlzing and discussion area of 
the session at least one-half hour before dismissal. 

6. Conclude the session with the summarizing questions or equivalent 
at the end of the lesson plan. <This is one of the most Important 
parts of the activity*) This will give you an evaluation tonl to 
see what generalizations or concepts students can generate. 

7. Have class discuss and list in small groups ways in which the 
study activities can help change attitudes. Groups may share 
ideas . 

8« Assign one or two students to be accountable for equipment at 
the beginning of each session. <Have the same people be 
responsible for cleaning up the equipment at the end of each 
session «) 

9. Be thinking of ways your lesson can be Integrated into the 
curriculum when you return to the classroom. What kind and 
how much followup are you going to do? 

10. When your session is finished ^ jot down strengths .^.nd weaknesses 

so you can revise your lesson in order to make It better next time. 

The authors also feel the Ideas written here will suggest new ways of 
using your environment for learning^ and that the activities and ideas 
will never really come to life iintll you have modified and changed them 
to fit your needs* So If you use the lesson plans exactly as they are 
written here, you will be using them incorrectly. 

As in any Important learning experience, the instructor should go through 
the lesson plan and the environment in which the activity will take place 
before Introducing it to the ^students* 
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GROUP ROLE PLAYING 



INTRODUCTION 

In order to laore effectively wrk with groups it Is Important to 
recognize some of the roles people assume in groups « Some are productive 
and some are non-productive* Many times people are not atoare that they 
play certain roles • 

There are many roles; let's look at just four* 

Placator--alwys soothes over the discussion^ 
"Everything in due time,*' 
**The sun vill shine tomorrow,'* 

Attacker* -always attacks ideas presented or vill be 
negative « 

"You know the administration will never go along with LhatJ' 
"People don^t care; our group would never do that without 
pay," 

Irrelevant — ideas given that do not relate to the topic (evader). 
"Did you see the movie last night?" 
"Who's bringing the coffee for the next meeting?*' 

Sensible^^always tries to be as sensible as possible. 
•'Let's review %^ere we are 

"Why don't we get back to the purpos«^ of the meeting?*' 
TASK ; IC minutes 

1. Get into groups of four. 

2. Each person in the group as'sumes one of the four roles above* 
3« Each person will play one of the four rolei> as convincingly as 

he can« 
A* The problem: 

It is 90^ outside--*your group wants to go on a picnic*- 
it is 2:30 p^m* The person with role "D" (Sensible) 
starts the plans for the picnic « 

DISCUSSION : 10 minutes 

U Some roles might be easier to play than others • 
Which were easiest to play? 
Which were easiest to identify? 

2* Other roles In groups include those listed^-the Role-Playing 
Techniques Sheet (Help or Hinder roles). 

3. List some instances where you have seen these behaviors in 

a. Others (1) 
(2) 
(3) 
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Role A - 



Role B - 



Role C - 



Role D - 



b. Yourself <l) 
C2) 
<3) 

Vhat are some ways to deal with non-productive behaviors in 
group? 

(DO II« SMALL GROUPS AND THEN HA\^ WHOLE GROUPS DISCUSS.) 

a. 
b. 
c. 
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Dr. Hike Giammatteo 



ROLE- PLAYING T£CHNI(jUi ;S 



Productive Roles--which people assume to share in solving a problem or 

making a decision* 

U Initiator— suggests an ideat proposes a solution, says 'Let^s 
do this.'* 

2* Energizer-- prods the group to decision and/or action, stimulates 
the group, reminds them of the purpose of the group or 
meeting. 

3* Information Seeker-*asks for facts ^ for background information, 

for clarification, helps group see need for 
sufficient information for decision making., 

4. Orlenter--helps group define its position in relation to its goals 

i%ihere are ve nov?), points to departures from goals or 
objectives^ and raises questions about the direction the 
group is moving Ivhere are we going?). 

5. Summarlzer-^pulls together ideas, suggestions, comments on relevant 

information to help group understand vihere it is in its 
thinking or action process. (Gets us back on the right 
track.) 

Prodi^c^^ive Rol^^ — which people assume In order to make things run smoothly. 

6. Encourager- -accepts and praises contributions of others, sets 

atmosphere of friendly acceptance, tries to arrange for 
everyone to contribute, gently urges group forward. 
•'Let's work together.*' Aids approval of idea. 

7. Harmonlzer-^polnts out similarities Instead of differences, helps 

keep group on problems and away from personalities, 
works toward consensus. *'It seems both your ideas 
are about the same." '^That's a good idea but don^t 
you think we ought to consider what Mary just added?" 

8. Follower--goes along with the group, passively accepts ideas of 

others, provides an audience for active members, sup« 
ports through his presence. ^'I'U go along with that.*' 

Non-product ive Roles --which people assume to stop action. Roles that at- 
tempt to satisfy individual needs first. 

9. Dominator-- tries to get his o\m way without regard for others; 

uses flattery, authoritative behavior, sarca*;m, etc.; 

downgrades others * cent rlbut i^ns * 
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10. Blocker— tries to prevent something from heppenlng, argues, openly 

rejects ideas, deals in personalities, interferes with 
progress by going on tangents, personal experiences on 
unrelated things, argues unnecessarily on a point, re- 
jects ideas without all facts, may weaken an issue. 

11. Special Interest Pleader— tries to gain decision or action 

favorable to a special group or project 
regardless of group wishes, uses stereo- 
typed phrases or cliches, appeals to 
emotion, cites precendents, usually 
refuses to compromise, etc., states own 
biases, a special program for his per- 
sonal gain. 

12. Playboy — makes a display of his lack of involvement in the group's 
efforts and activities; indulges in horseplay, unrelated 
jokes or comments, pen clicking or rubber-band snapping, 
or other attention-getting behaviors. "Anyone want some 
gum?" "Have you seen the new TV show?" 
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A LESSON PLAN FOR A PROCESS i^D PROBLEM -SOLVING APPROACH TO LEARNING 

In this session ve are concerned with techniques and process of involving 
people in problem- solving activities* The success of these activities will 
be measured by the application of group Interaction and problem- solving 
skill to the environmental Investigation that we do later • 

We are concerned* then, about how to transfer the process of Involving 
people in environmental investigations* 

1, SOLVING A PROBLEM THROUGH GROUP INTERACTION 



Question and Discussion 



K Have audience arrange themselves in groups of six, or have 
chairs grouped that way ahead of time* 

2. Pass out the bits of Information'* problem, one bit of 
information to each person (use problem on page 9), 

3. Tell audience that there Is a problem to solve; they 
may tell their group what is on their paper but they 
may not show it to others • 

4. As the problem- solving session progresses: 

a* 5-8 minutes into problem write on the board - Trust 

b, 8-12 minutes into problem write on the board - V|syq l 

c. 12-15 minut^^s into problem write on the board - Matrix 
Task A Identify and solve the problem in the "6 bits activity/' 



Questions and Discussion (After all groups have finished) 

1. What kept you from solving the problem to begin tdth? 

2, What helped you to solve the problem later"? 

3* What were some characteristics of this problem-solving 
exercise? 

(LIST COl^ENTS FROM GROUP AND DISCI^SS) 
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Th€ people vho developed the problem- solving exercise f*«l 
t^at it contains elements of involvement that most groups 
g^. through; it also Illustrates the tgay groups work together 
on common problems. 

Tney hypothesized that the following things would take place 
during the problem-solving exercise: (Write each item on the 
board, or have a chart made up wich each item listed 

a* TRUST (will develop )• Must trust that the Instructor 
gave you a solvable problem* Must trust each 
other « 

b. RITUALISTIC LISTENING (will take place)* This is a kind 

of polite litening-^really without caring too much^ 
because the data offered has no relevance at that 
time« 

c* REAL LISTENING (will take place). When statements be- 
ccme more meaningful # (Data means something). 
When people intertupt and say, "Say that again 

QUESTION: When in your group did you change from 

ritualistic listening to real listening? 

When real listening occurs * two things 
will change: 



Visio n: Participants will begin to 
vision the listening by»*» 
really looking at other people 

constructing a Visual Display 
(wrrlting data in a common place) 
helps make Inferences 
don*t have to listen to every* 
thing « 

Spj^ ce: Space factors will change 

people will usually move closer 
together 

people will sometimes change 
places or move around the 
table. 



Using this type of activity at the beginning of a session is 
important for these reasons. 

a. The problem could not be solved without the contributions 
of each person in the group. 

b. People feel more committed to a session if they contribute 
by saying something - the earlier the better. 



It's easier to talk to isach oth^r in a small group 
than to talk to ona instructor In front of a larga 
group* 

This axarcise Illustrates that each person in a group 
brings information and skills that can be used by the 
entire group to solve common problems « THE PIECE OF 
PAPER REPRESENTED THE INFORMATION AND SKILLS THAT 
EACH OF YOU BROUGHT TO THE GROUP. 

Ve will be concerned in this vK^rkshop with providing ways for 
each person to contribute knowledge and information and skills 
to the solving of common problems t» The content and activity 
itself is not always roost important* What is important is 
the idea that you can use different techniques to get people 
talking to each other and contributing as a group^ 
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6 BITS )F INFORMATION PROBLEM 
hy Dr. Michael Glammatteo 



Although you »ay tell your group tihat is on this 
slipft you may not pass it around for others to 
r«ad« 
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Although you may tell your group what is on 
this slipt you may not pass it around for 
others to read* 



Tbe Dinosaurs had Tom for a teacher during the 
third period. 

&ick and Belinda did not get along well and so 
they did not work together « 

Ihiring the first period the TeaiD Leader taught 
the group that Harry liked hest. 



All teachers taught at the same time and 
exchanged groups at the end of each period* 

Each teacher liked a different group best. 
During the second period each teacher 
taught the group he liked best« 

Each teacher taught every group during one 
of the first four periods of the day» 



Although you may tell >our group what is on this 
slip» you may not pass it aroand for others to 
read* 



Although you may tell your group what is on 
this slipt you may not pass it around for 
others to read« 



Information: 

The Freznel Elementary School Intermediate Unit 
had two teacher *s aides ^ four teachers » and four 
instructional groups of students « 

Each instructional group had chosen its own name« 

Sybil was the Team Leader for the Intermediate 
Unit* 



Information : 

Your group m^bers have all the information 
needed to find the answer to the following 
question* Only one answer is correct* You 
can prove it* 

IN VHAT SEQUENCE DID THE APES HAVE THE 
VARIOUS mcaiERS DURING THE FIRST FOUR 
PERIODS? 

Some of the information your group has Is 
irrelevant and will not help solve the 
problem* 
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Although you may tell your group %*at is on this 
slip^ you may not pass it around for others to 
read* 



Although you may tell your group i^at is on 
this slip, you may not pass it around for 
others to read* 



Information: 

Belinda and Ralph disagreed about how it would be 
best to handle the Bombers who always had trouble 
settling down to work* 

Dick preferred to work with the ChMips over all 
other groups* 

Although the Team Leader had been at Freznel 
School for five years ^ this was a shorter period 
of time than for the other team members* 



Information: 

The Team Leader taught the Dinosaurs the 
second period* 

Harry worked with the Bombers in the third 
period * 

Sybil had been at Freznel School a shorter 
period of time than any of the other 
teachers in the Intermediate Unlt» 



11 • OBSERVING AND CLASSIFYING TREE LEiWliS 



(Questions and discussion 



tet*s transfer som^ of the probli m-solvinR anf^rui^ches to annt h 
activity. (Distribute six different trco sp^clmons^ « <:ifi%n-i 
ono to e^ch person in the group*) 



I. 

2. 
3* 



4. 



Look at your ovn leaf specimen for 1-2 minutes and looU frr it? 
observable characteristics. 

Nov each person share what they observed about the charactf-r i st i cs 

of their sample vith other members of the proup* 

Each group put all of the leaf specimens into tt^ piles basf^c on 

the major likenesses and differences of thoir leaf characteristics, 

Write down the criteria or reason you used to do it. 

Ask each group to tel the reasons used as vru list on the b nrd. 

Point out that some {groups used different start inc Doints. 

Your next task is for each proup to construct a dich^tomous Vey, 

What does dichotomous mean^ (You may want to draw a simple Ui^v 

on the board to illustrate.) 



GIVE EACH GROUP A PIECE OF PAPER AND FELT PEN. TELL EACH 
GROUP TO CUNSTI^UCr ITS KEY EVERYONE CAN SEE IT. 



Task_B Construct a dlcohtomous key using your own criteria or starting: 
point for putting the samples into two pile??. Divide each oilc 
Into two more piles of samples based on the major likenesses and 
^4ff^r?nC?5 of their leaf characteristics. Continue dividing r^iles 
until vou have one specimen left in each pile. (This is <^np vav 
to mak > a key; you may want to use another,) 



TREE 
SAMPLES 



f CRITERIA 



(Criteria for Differences in Piles) 
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in. COMMI^Nl GATING AHlTT THE TREE SPECIMENS 



Task C 

Nov that ynu hnvt^ finlshi^i:^ your group so ^^:^cv cne s^mplt> 

and using the words in thi> krv that do.scr lbo ihai snmnlr. vritc a. 
di^scrintion of it in sontonco form. 

iiuesticns ?^nd Disc ssion <Aftt*T no»;t < r ^nll hnvr> llnish^n* con*^! ruct S np, 

thoir k#^v<i i 

1. Have each group road its dorcrintion nnr hpvo t bt^ othj^r cr<nips 
select and h<>ld up the sample thov think is b#^inp described; have 
th€^ jnrribrrs of the croup that r^^^ad thoir di^serlption cht^ck thf^ 
other groups to ser i f t hev spl<^ct <M t he ri ght sampl e^ 
(You 'nay hav<^ to ask people to hurry so as not to drag out this 
part. It is inportant^ thought each group to read Its 
description*) Ask each group hov well the other groups selected 
the right specimen* 
2* After say: 'I noticed that not all groups selected the sample 
being described and that not all grtmps started at the saine point* 
If we assume we have as many different societies in this room as 
groups (each with its own way of v^rking as a groups and each with 
it - ovn languape)^ then how could we use this classification 
activity to Increa^;^ and inprove the communication between ^^ocicti^s 
(CoTTimittee-commnn vocabulary ^ etc* ) 
3. ^liat else can we do with this key now that we've built it? 
Discus*; groups' suggestions* 

a. Demonstrate «bilitv to use the key bv adding a new tree 
sample. See if it fits intt> yoLr key. Yes * no - why? 
b* Describe the difference between your key and another 
nne. (Change keys with the group next to you. See if 
you can match up the samples and then compare the two 
keys - yours and theirs*) 
c. Take the kev outside and use it to find trees where they 
are growing* (This is security for teacher and student * 
the student builds a tool and skill in the classroom and 
gets to use that tool and skill in the outdoor classroom; 
the teacher doesn*t need to know the names of trees to 
provide a meaningful learning experience for the student.) 
^. Do vou know more about the specimens now than when wcj started? 
haven't even talked about names of these trees yet. Names 
mav not be important to begin with* This classification problem 
allow?'; us to become familiar with nbs*-rvable characteristics of 
the spi'^Imens. Now we are re/idv to use another vrritten or picture 
tree key to associate our descrlntions with others and to find 
« name that society has labeled the tree. 

(ISE a^()KS LIKE LOUISIANA TREES.) 



IV. DESCRIBING CCRRICI^UM RELATIONSHIP WITH TREE PARTS 



Tusk D 

Describe other parts of trees we can classify, 11*^1 curricular 
area in vhlch that part of the tree could be used, and describe 
In what ways* 



PART OF TREE CURRICULAR AREA IS£U HUV USED 

(Art, Math, S.S., Sc, etc*) 

Bark Art Construct inosalc* 

Classify different 
textures, compare 
texture, patterns 
and designs of 
different kinds of 
bark 
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Vnj<*stions and liisciisslm <T,isk D) 

!• Many pcnpli^ f^f^l that classlfyinjs is strictly a science proctes?;^ 
and can*l or shnuldn*t btr> used in other subjects. We have just 
disproved that theory by shoving we use the processes continuous!) 
in order to l«\irn nore about things, 

2, l^at other things \o.g,, sboes^ people, rrcl:^, cort^muni t i es , minima 

V* DESCRIBING VALUES AND PROCESSES 

K Describe the values of classifying things in tho en^^irnnmnt. 
Task £ UO minuti^s) 



2^ Mark the nrocessp?; we used in this activity and give an example* 
of hov thoy were used* 



Task F (15 minutes) 

Hark thi* process€»s UJ^^(?d In this activity and glvo an c mmple of hov 
they were us^d^ (Discuss In small group) 

frocess l>^aWP^^ 9t Hoy U^eij 

Observing 

Classifying 

Measuring 

Predicting 

Inferring 

Communicating 

Formulating Hypothesc^s 

Experimenting 

Interpreting Data 



Cbserving Using all of the senses: hearing, seeing^ tasting, smelling, 
and feeling. 

Classifvinii Identifying objects or ideas and classifying them into groups 
according to similarities and differences* Students are en- 
couraged to Invent their own systems. 

Using both standard units of measurements or invented units, 
students should have experience Ir. r,.t^asurlng quantities 
(length, weight, volume, time, temperature, etc.) 

Many students guess with little difficulty. Prediction, how- 
ever, requires a higher level of thinking. Predictions are 
also based on some ^nown data or evidence. Simple graphs and 
char'.s are helpful for students to use as a basis for pre- 
diction. 

The ability to Infer Is basic to the formulation of hypotheses. 
Students can learn to infer when they can distinguish between 
an observation itself and an inference about an observation. 

THIS LIST WAS T.\K£N FROM "SCIENCE IN OREGON SCHOOLS J' OREGON STATE DEPART- 
MENT OF EDUCATION. AND WAS ADAPTED FROM MATERIALS DEVELOPET) RY THE AMERICAN 
ASSt^ClATION FOR THE ADVANOIMENT UF SCIENCT FOR THE PROJECT AAAS COMMISSION 
ON SCimCE EDUCATION. 



Measuring 



Predicting 



Inferring 
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F (Continued) 



Contmuni eating Clear and precise communication is essential in science. 

There j^hould be tnany opportunities to communicate orally^ 
with graphs^ vith pictures, and, vhen ^^ble, their 
writings » 

Fortnulating Hvpotl^e^es Answers to many inquiries are simple* Many 

questions mnv be answen^d by asking an authority 
or by referring to the proper book or reference 
material* Answers to other inquiries require 
much further scrutiny. The student*s initial 
general observations and Informal manipulations 
may result in an attempt to investigate further 
or to experiment* A hypothesis based on his 
preliminary experience and his inferences is 
necessary to establish the direction of his 
efforts* Formulating intelligent hypotheses 
takes practice* 

£ x ,p grip^enting Experimenting, as opposed to verifying, indicates a quest 
for an understanding of an uncertain phenomenon or sn 
answer to an unsolved problem* The organisation of this 
task is usually complex and takes many forms^ One important 
aspect of such activity is the setting up of controls with 
which experimental results may be compared* 

Interpreting Data Through observation and measurement, students will collect 

data. Can they organize and Interpret these findings? 
True inquiry may begin vrith theory, observations, or 
experimental data, but the logical Investigator always 
goes **full circle** regardless of his starting point* 




OBSERVATIONS 



EXPERIMENTAL 
THOUGHT DATA 
(THEORY) 
(IDEAS) 

THIS LIST WAS TAKEN FROM "SCIENCE IN ORECOM SCHOOLS," OREGON STATE DEPART- 



KENT OF EjUCATICN, AND WAS ADAPTED FROM MATERIALS DEVELOPED BY THE ^ERICAN 
ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE FOR THE PROJECT AAAS COMMISSION 
ON SCIENCE EDUCATION. 
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3* \Jb^t were some processes of group interaction used In this 

4» Give an example of how you could adapt this activity and use it in 
a teaching situation^ 

Summary Questions 

!♦ What did we find vut about problem-solving techniques in this 
session? 

2, How can we summariee our discussions and investigations? 
Task G 

How did you feel about our session today? 



Equipment needed: 

Bleckbcard and chalk or easal - ne^prlnt and magic marker 

6 bits of information problem sheets cut up 

Tree leaf samples in sets of 6 for , number of groups 



This section has been revised to fit Louisiana conditions. It is 
suggested that people using it change or adapt i t to fit their own 
situations. 



BEST con mnoiffiii 



A LESSON FLAN Ft R INVESTIGATING A FOREST ENVIRONMENT 



Set the staRO for this Invo^^ti Ration by revie\%nniR quicklv ♦♦h^t t^n 11 t,^k%^ 

place in the allotted time. For example: In the n^i'Xt f >ur hours we ar»* 

going to make some Inferences of u»hv we think some thincs r.re the wav ^^ev 

are^ based on observations. We will test out the?^e inierences by experimentation, 

collect and interpret past events in this exnerifient^ and explore vays that 

we can improve the i^ffici^^nc^ of energy* cycles. ^V*^i* ni^ght v<*int to read 

the behavioral objectives at the end of the leif^*- rn.^ r* f r * ^ ♦v..^ 

as evaluation of the s#^ssion*) 

The following activities niav help you look for ob<^rvnbi*^ chan«;es, relation* 
ships, patterns and trend?;, in order to interpret past evrnts , understand 
present relationships , and indicate future tT ^ ?^^s in tV><^ forest ^environment • 

The processes used in this lesson plan can be replicated in any environments 
Some of the activities used cannot. In environmrnts other than a forest, you 
may have to develop activities appropriate to the area* 

1* OBSERVING AN!) INFERRING WITH CROSS oECTlUNS. (As an exanple of using observ- 
able evidences to infer past events in a forest,) 

Distribute cross sections and task cards. Cross sections r^f trof^s can bt- 
4*6*' in diameter or larger, and should show a vuriotv of rrovth pattorns and 
Influences <fire, insects, etcK 



Task A (on cards) 

(5-10 minutes) 

Work with 1 or 2 other people. 

Write down some things you notice about thr croj^!^ <t^^ction<. 



Questions and discussion: 

1, What are some thing<^ you noticed about th^ rr^s^ ^;ectionsC 
(Accept all comments frorr) j^roup. List on boirr' or ch^rt.) 

2, Focus on 2 or 3 itpm.< for di^cu^jsion: 

Vhy did yo\i sav . ♦ .(vour cross spction *M':r»rrir^ f i rf ^ 

(examples } 

U^hat could account for , • ,<th'^ rinc^ brine Irr^r.uar^'T 
What are some things that could ^^ccount for* * 
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Task^ B (on cards) 

(10 minutes) 




Work with 1 or 2 other people* 

Select three observations about the cross sections from the group list. 
List possible reasons for these observations. 

List ways you could set up an investigation to find out more about 
your observations and inferences. 


Observations 
(What You Noticed) 


Inferences 
(Possible Reasons For This) 


Investij^ations 
(How We Could Find Out) 


U 






2. 






3- 







(Questions and discussion: 



K Ask for reports on the above chart from several groups (as time allows). 
2, Which of these investigations could be carried out In this environment? 
3* Keep your lists of observations and inferences for reference at the end 
of this session, 

A, What could tree rings from this forest tell us about past and present 
events in this environment? 

II. COLLECTING AND INTERPRETING DATA ABOUT TREE GROWTH RATE AND COMPETITION 

Task C (with tree cores) requires preparation by the instructor before 
the session* 

A tree stand should be selected for study, 4-5 trees tagged (trees should 
be selected that show effects of environmental condltlons-*injury, over- 
crowding, lack of sunlight, etc J. The tagged trees should be bored with 
an JncreiDent borer by the Instri'-rtor ahead of time. (Cores should be 
numbered corresponding to numbers on the tree*) Putting tree cores In 
see-through plastic straws and then taping to a cardboard will help 
keep them longer If liquid resin is not available. In any event, 
keep th€^ cores and labeled trees to use again* This eliminates the 
necessity of reborlng the trees^ 

NOTE: Maybe yru can find and use stumps of trees that grew under a 
variety of cor..j ^tltion influences Instead of tree cores. 
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obsorvo tb<^ tree cere ynur grnup ha<^ boon given And record th^> follovinc 
inforn^j^t ir^n : (See dr«wlns <^f troe core to holp Interpret tho tree core vou 


Treo ^ 


V* Dark Rings From 
Contor to Bark 
<A?^irox* Age) 


Dark Rinj^s 
in Last Inch 


Rf^marks About the Pattern 
of the Rings 










Vh«>n vi'>ur ctour* has the Above Infortnat ion^ one person from the group should 
roct^r ! this i nf ortnnt ion on the blackboard or easel bo^^rd, < Ch.nrt to be like 
TASK nart 2, ) 

DRAVING OF TYPICAL TREE Q^RE 
Centor^ iitart counting here Bqrk 

Last year's j^rowth 

TasV C (Part 2) (10-15 mlnut*><;) Work in i^mall groups. 

Record th»^ followinj^ Information about tree cores fron^ the master chart. 
(Instructor 1 1 provld<^ the diameter Information,) 




' Dark Rin;js From 
C»n:-^r to Bark 
^/ovpr* X, Age) 


Diameter of ; 
Troe Trunk 
(Circler^ 3) 


# Dark Ring^ 
In Last Incl 


Remarks About the 
Ring Pattern 


1 











































































Vij'^st i r n'> ?"^c^ discussion: 



I. 'hnt \ -^i Isiri 1 1 PS Ho vo\i m^tjcp in thn datn about the troes? 
^. *^-flt Hi f f*^rpnc<>s do vou notice in thf drttn nhnut the trrrs? 
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Task C <l^art 3) (20- 30 mi nut ) W<irk in small groups* 



Set up an investigation to find out reasons for some of the differences 
in the data* 

K Select 2*3 tr*ies from the list that show differences in growth 
rate» 

2. Which tree?^ did you select? (Indicate by number) 

3» Why did you select these trees?^ 



Go with your group to the site of the trees you selected for Invest! station 
and do Part 4* 



Task C (Part 4) (30- AO minutes) Work In small groups. 

Collecting and Recording Data 
Record your observations: 



iq^^rpTv^ing Data 

Record possible interpretations of the above data: 

Summarizi ng vour Investigation 

Write your group's summary belovt including: 
what you were trying to find out; 
what data you collected about Itjanri 
what interpretations you made. 

What other data would you collect about your investigation? 



V^estions and discussion: 

1, Ask for 2-3 minute summaries from !?everal groups (as lime anov<;). 

2, What problems did you encounter in this task? 

j. ^*hat othor data could you collect about your invest igatlon, 

4. What does thv information tell us about the past events of this 
t*nvi ronment? 

3, Hov w^^uld you summarize the major factors aff*?cting the growth of this 
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LonV for ovidenco of chang^e < natural and man^madis) 
Record «nd fill out other coluntns* 


In the environi^ont * 


Evidonco of Chnnpes in 
Envitcntnent^ 


Vl\at JJight Have 
Caused Them? 


Effect on tho 
Envi ronment 


i 








Describe the way the area around you looked: 




25 years ago 






Describe the v«y th^ area around you might look: 




25 years from nov 







yuestion^^n^^Ts^^ 



1* Vh.'it evidence of change did you find? 
2, What might have caused this? 

K Vhnt was the effect of <thls change) on the envlronnrnt? 

Allow time for interchange of ideas between group members* The 
same changes nay have been noticed, and thf»re may be m^^ny inter- 
pretation*: of their causes and their effects. 

4^ V^at do you think this area looked like 25 years ago? 

5. How do you think this area will look 25 years from now? 

Task £ <10 minutes) 

Describe in writing how you feel about the changes in this civi ronmont * 
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IV. INFERRING CHANGES IN A ROTTEN LOG OR STUMP 



Find a rotten stump or log* 
i^estions and discussion: 

K What things abnut this stump give us clues abnut the past 

events that have taken place? 
2* What factors caused these things to happen? 

Task F (15-20 minutes) Work in groups or by yourself » 

NOTE: DO NOT TEAR THE STUMP APART! Discuss why. 

What things are changing the rotten stump now? Record below: 



♦Living Things Effect on Stump 






















*Non- Living Things Effect on Stump 



















c^eftions and discussion: 

1* What cycles are taking place in the rotten log or stump? 
2. In the space below, construct a diagram of one of the 
cycles taking place in the rotten log or stumn- 

Task G (15 Tninutes) Work in groups* 



Construct a diagram of one of the cycles taking place In the rotten 
1< or stump. 



W TRANSFERRING THE PROCESS TO OTHER ENVIRONMENTS 
VH»stions and Oi?5cussion: 

K ^^*hat aro ?;ome other things in this environment that could holp us 
furthor interpret tho landi^cape and what can it ti^l us about tho 
landscane : List on board* 

2^ Using one of the items listed on the boards or another vou can 
think of^ do TASK H. 

Task H (30 minutes) 



Dt\scribi? in writing an alternative activity you could have done to 
e5t^%bli*;h p time sequence for the past events in this environment. 



D^-scribe in writing an activity you could do in a citv enviionment to 
estahli*ih a time sequence for the past events in the environment. 



What it %>70uld tell you Pbout the 
past events in the area 



^ '<crib*^ an .iciivity you could do in the area around your school to 
vstnhli.^h a time sequence for the past events in the area^ 



^ i tv 



l.Tiat it would tell you about the 
past events in the area 



«>r r : r^.'^l * 























^/i**'ri:>l^ ho r ^ von t^^ vou r^*^ 





It Crin h*^ ^n\tluns> that is siicnificnnt about tho i^rea* 
a o;t\ ''M^ii'iinp, t r ^.n*^Tni 5t tnv;or^ or f r<-*^vnv 



Vhilo |)oi^;)l«' . r - k tchinu^ aroun<' and ^.ivp thorn: 

rott*^n v*oi«.!* - b-»^\*n ^anHoHi^n loavt^< * rr»M^n dnndi'^lion flovc>rs - ^ellov 

ot hor {:<^< v' M ' , ^ » on 

If vou*ro n< t :n !}. vhhu:^, IKriaV^SE! 

Ni T£ : *iocin tht: pnrt x^rhon nS ut half thio porpl*^ finish tbioir <kotch» 



Task ^ (y^^ 


vo ih-: 


: r *o t 


: V' rhn ! 1 v ) 






r*;o 

Finc^ a 
vr i * * 


0. r ^ *^nc 
n*' th 


• r ^» 
i TIP - . 


:;Vt*'tch ncr« I ht- 


hott- r^, f>r down tho < 


^\-o> to 


Vri 


tv^> h K 


c ri '^^t : v« 
t t il ^ 


* Vi^rrh- ahru!: t h*" 
^h:it i t 1 ^'P^ ^ '.V'0> 








thro- ri 
r-^^ th'* 
'v»n i n/ 


♦ -^.w^r 

* - : ! ) 


r<^s :^hnut t h< ^ t ii^i 


anr*^^ taki nj> :'^lncr^ or 


th^nps 


r * 


t < r 1 0 


:hr.^^ ' 
« nv : Ti 
r 


^nn-'tu , (A '^v^r*^^ o 


V |]v )^t^x^ tbo ^'luni'^ a*^!^ 
1 1^ f o*^cribt* 1 1 *- valiH^ 
»:h' '^ *^-v.* ^ ^bi'ul • hi. 


or uJ^r^ful- 








;ir!-^ u: ' « '\N'r vt b i '^r. 


about t ho ^tun'-i* 

;'n analogv^ t^r svnonvn 


) 










t i 1 1 o t «^ x-'hnt ^v>u hav 


t-ritton* 










> > i .r.)< u? t ho stum 
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Poonif* shnulrln^l f^u l ^^r*^<'^uro t:hil«^ vritinr th)v**b<* c?^su,iK 
tit RtHHi to tnontitm thi^l thov my nc^t vi tx»ritM *^cn»t*vinsj 

P»n»iow ibo dirociion*^ m^w and lh<n for U thlnl ;nr» 

Havo r>i^opli* rfN-id tb#^ir writings if they vish, 

(question think ^^^bout : 

In vhc^t ways doos ib's do<icriptic>n shov w^jf fi<':np> cini! a':aron»^*^«^ 
rf the environment? 

SUMMARY orEiTU NS 

1* t>rhat did we find nut about thc^ *^nvi ronmont in our session ti^day? 
( List on ch<-^,rt ^ If timr' j^ermits) 

2* V*hy ^te tho<e thinRS important to the tv^ay we jnanaiiie the environ* 
ment? 

3. How can we 5;unmari^^ our di ?iCU55?>ion? tor InveNi i i>at Ion ) 

(What are <;orf)e big ideas that would sunt up vhat we've iu*^t sait^t) 
Vh^^t If ^thc^d«i and processes did we use in <^ur i nv**sti Rat i 0^5 




aEHAVU RAl OUTCCMES IN KNi VXEXE 

As a result of these activities, you should be able to: 

List at least three observations about thi^ cros.< sections ; r vit ed, 
and infer possible reasons for t^ach observation* 

Describe T^avs t4> set up an investigation to find out more abr^-ut the 
above observations and inferences, 

^et up an investigation (collect and record data) to i i nd ojt ^-ensons 
for i»rt>v*th rate differences in a ^iven stand of tries. 

Describe activities appropriate tr, other environments frr i nt ernret i np 
t lie landscape. 

Identify and list at least three (evidences of change in the *-nvi ronn< nt , 
and infer the ca\3se-and*ef f ect relat ionshi *^f those chanRe*- . 

Construct n d^a^rntn of n cvcle in a n tten ^tump. 



A$ a ro^^ult of ih^^se activities^ you should bo i^blo to: 



Describe* how yru feci about one chanjjo in this environnient * 

GnmiDunlcatf^ feelings of awareness by cons=5tructing a sV<>tch of a 
pi von object in the t*nvi ronment , u?ving natural materials. 

Communicate forllnRS^ awironess^ and values by describing in 
writing tho eff^?ct of a givon objt^ct on tbo onvironmeni, 

EwllTMENT NEEDEJ 

iO cross sections of troos 

6 increment cores (preferably in plastic) from numbered trees 
JO hand lenses (optional) 
iO piece?! sketching paper 

lab sheets 

task cards 

natural materials for sketching 



Th:s lesson plan was devolopt^d for use in toacher workshops by: 

l^rtha Neyland^ Stevenson^ Washington 
Jeanni e Wi 1 1 iams , Sa lom^ Oregon 
Char line McDon^^lri, Portland, Oregon 

It has been sliRhtlv revisod by Dr. Alden Hain^ LSU Cooperative Extension 
Sf^rvict>, Baton Knuge, in November^ 1972. It is suggested by the writers that 
c ntinunus rovisinn take place by people who use the ideas . 



BIST con mmi 

HOV TO TREAT CROSS SECTIONS OF TREES TO PREVENT SPMTTING, CHECKING, ANO 
VARYING 

Soak fresh-cut dUks in a solution of polyethyUnft glycol-lOOO. 
Fresh-cut wood should be wrapped In plastic or immersed in water to 
keep in green condition. If cross sections from dead tree trunks fire 
to be treated, they should be soaked in water two or three days before 
treating. 

To make a treatment solution, dissolve ten pounds nf polyethylene 
olycol in 4,8 qt. of water. e a plastic glass or earthenware con- 
tainer for a treating vat. Metals react with the v>ood extractives 
and discolor the wood. 

After the disk is placed in the vat. it should be supported by a 
few narrow strips of wood to permit free circulation of the solution 
beneath the disk; it should be weighted down with a rock. Stones or 
bricks can be nested in irregular or empty spaces to raise the solution 
level. Growth of molds, bacteria and fungi during the treatment can be 
prevented by adding a small amount of borax. 

It takes about 10 days to treat a nln^-lnch diameter, one-Inch thick 
wood pine disk at room temperature. A hardwood disk takes about fifteen 
days. 

Dry the disks for a few days in a warm room. The surface then may 
be sanded. U the grit loads up with waxy sawdust, clean the sandpapor 
with a wire brush. Finish with a finer sandpaper. 

Disks may then be bleached by painting the wood with a solution of 
two heaping tablespoons of oxalic acid crystals in a half glass of water. 
After an hour or so, neutralize with a diluted solution of household 
amnx>nla . 

After drying for a day or so the disk nay be finished with a moislure- 
cure-type of polyurethane resin varnish. 
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A LESSON PLAN OUTLINE FOR MEASURING SOME VhTEH QUALITY CRTTERlA 



iet the stage fnr this invi^stigatlon by reviewing quickly \»jhat vill tflke place 
In the allotted time. For example: In the next four hours ve will Jnv*»sti- 
gate e>»idence8 of aquatic life in this streaw, infer stream temperature, 
©2 and pH from that life, and then check out our inferences through experi- 
mentation. We'll determine the streatnf lov of the stream and discuRS 
ecological, social, and political concerns of using such vater. tVou might 
want to read the behavioral objectives at end of lesson and refer to 
them as an evaluation of the session.) 

1. DETERMINING WATERSHED BOUNDARIES 

distribute maps of the area, one for every person. 

T^^gJ^ (15 minutes) Work in small groups. 

Find C reek on the map. Find your location. 

Where does the water in this stream come from? 

(Trace upstream to its source) 
Draw lines around the boundaries of our watershed. (We're in the 

, Creek watershed.) 



11. UBSERVING THt STREAM ENVIRONMENT 

Assign Task B for recording observations of the stream environment. 
Walk '"o stream. 



Tgg^_^ (10-15 minutes) Work by yourself or In small groups. 

As you approach the stream, observe and record your observations about 
the stream environment (can be done visually and verbal ly)s 

Plants 

Animals - - - 

Air 



Rocks 
Vflter 
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BEST con AVfllUBU 



Questions and discussion: 

1. What did you notice about the stream environment? 

2. What plants were growing on the gravel bar? 

3. Why aren't large trees growing on the gravel bar? 
A, What did you notice about the rocks? 

5. W^erc did you see the bigger rocks? The smnller? 

111. OBSERVING AQUATIC ANIMALS 



Questions and discussion: 



1. What did you notice about the water in the stream? 

2. What do animals need to live in trater? 

3. Where would you expect to find animals in the water? 

A. What gulden rtes need to be developed by our group as we collect 
animals from the stream? 

(Discuss what to do with animals to keep for observation, what to 
do with rocks that are overturned, what to do with animals when 
the session is over.) 



Task C (30- AO minutes) Work by yourself or in groups. 

Using collecting equipment (screens, jelly cups, etc.) collect as many 
types of aquatic animals as possible. 

Put them in the white dlshpans for observation by the group. (Keep 
the pan In a cool place.) 

Contact the Instructor when you've finished, to receive the next task. 



Note is instructor : Go from group to group to see how they're doing. 
IV. IDENTIFYING AND REa)RDING AQUATIC ANIMALS 



Task D (20-30 minutes) Work by yourself or in groups. 

Using the Golden Nature Guide Pond Life books and attached picture keys, 
generally iden*:ify the specimens you found. 

List or sketch the animals you found below: 



Description of where found 


Type (name or sketch) 


"rjt: — 

































Returnaninal^tow 
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^njostjons and discussion: 

1, Wtat aninmls did you find? 

Compile a group Hat tpraferably on a chart). Each person ohnuld 
r«eord the group list on his lab sheet* 

2, Vhere did you find moat of the specimens? 

3, VHiat similarities are there among the specimens? 
A. Vkmt differences did you find? 

5. What classification system could ve use to classify the aquatic 
animals we found? 

6. What other life wjuld you expect to find in this stream? 

7. Would ve be likely to find the same specimens in a different 
aquatic environment? Why or ^y not? 

V, mOlCTING WATER OJaRACTERISTICS FROM AQUATIC ANIMALS FOUNO 

What were the things we said animals needed in order to live in the 
water? (Review earlier discussion.) 

ASSIGN THE FOLLOWING TASK: 
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(15-20 minutes) Vork by your8«l£. 



erJc 



Based on the a<)uatic animals you found) and the chart below in the 
Analyzing Data Section^ predict the following characteristics of this 
stream: 



I predict : 

The water temperature will be 

The air temperature will be 

The pH number will b e b ecause 



because. 



because. 



The dissolved 0^ count will be. 



because. 



K£EP THESE PREDIcrXOHS FOR YOUR OWN REFERENCE. 



Analyzing Data 
HOST ACID 



pH RANGES THAT SUPPORT AQUATIC LIFE 



2 k 1 



NEUTRAL 

J z a. 



^ 10 a. 



MOST ALKALINE 
12 U 



Bacteria 1> 0 
Plants 

<algae, rooted, etc) 
Carp, suckers, catfish 

Home insects 
Bass, crappie 
Snails, clams, mussels 
Largest variety of 

animals (trout, mayfly, 

stonefly* caddis fly) 



6,JL 



^,0 



fi,S 

7,0 S,0 



DISSOLVED OXY€EN REQUIRSMCTTS FOR NATIVE FISH AND OTHER AQUATIC LIFE 



Ck>ld-Vater Organ! sns (including salmon and trout) (below 68o) 

Spawning •.•••••••••«•. .o****? ppm and above 

Growing and well-being • ..•,6 ppm and above 

Vann-ttater Organisms (including game fish such as 
bass, crappie) (above 68^) 

Growth and well-being 2-3 ppm and above 



TEHFERATURE RANG£S<APPRUXIHATE)RSQUIR£D FOR GROVTH OF (^RTAIN ORGANISMS: 



Greater than 66^ (warm water) 



«ucn pianFWie" wny^ffsn diseases. 
(1) Most bass, crappie, bluegill, carp, 
catfishs caddis flv 



Last than 68^ 
(cold water) 



Upper range 
(55-68) 



ScHRe plant life, some fish diseases* 
(1) Salmon, trout 

Stonefly« mayfly, caddis fly, water 

beat lea > atridftrn 

Lower range Trout, caddis fly, atonefly, mayfly 

SS) 



i^liMiiJilMML 



Tn^5wi^55rTo5a1SS?^!c!«^^ 

present and can be more abundant at higher ten^ratures than lower 
temperatures, but because a stream is warm doesn*t Mtaan it is 
41 aeaae- ridden • 
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t^estlons ant) discui^slon: 

K A$9 d groupt <1is€uss th« range of predictions^ 

2« Vhat criteria did you uae to arrive at your predict ionat^ 

3« Hov can we test our predictions? 

VI « MBASURING AND RECORDING VATER CHARACTERISTICS TO TEST mOICTIONS 
Directions to group: 

We can test the predictions we just nadet using these kits <Hach ©2 pH 
Testing Kit or equivalent) (Open up kit« Mention that instructions 
are inside lid*) 

There are lots of jobs to be done in testing (cHppingt squirt ing^ 
swirling> dippings counting^ reading, etc«)| so make sure everyone in 
the group has a job to do« 

Work in groups of 5-6 people each« Each group takes a kit* (Send 
groupd to different parts of the stream*) 

Ngi^lj^^njill^yy^; Not necessary to demonstrate the use of the kit * 
lle^Thwn do It a^iThls task could be taped some\^ere on the water 
test kit*) 



Task F (^0-30 minutes) Wbrk in groups of 4-6 people* 

(This task could be taped somewhere on the water test kit*) 

HAKE SURE EVERYONE IN YOUR GROUP GETS INVOLVED IN THE TESTING* 

Using the water test kit, determine the water temperature, air tem- 

perature, dissolved oxygen county and pH of the stream* 

Record the data below: (also record predictions from Task £ to compare) 



Location of water sample 
(Edge or middle of stream) 


Time 
Taken 


Temperature 
Water A J r 


pH 


Useable 
Oxygen (pmii) 






Hy 

Pred*! 


Act 
Test 


Pred^ 


Act* 

Test; 


Hy 

PredJ 


act* 
Test 


ny 

Predic* 


Att. 
Teat 































































Questions and discussion: 

Have each grou|^ report t^ ^ suits of their tests to the entire group* (kmpara 
results # 

I* Mhmt might accouni: i^^v ^ny differences in results frtm each group? 
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2, How did ytnir lest results comjKirc with your predict Jun«; 

3, Is it necessary to have sophi stiCAtcd equipment to d^t#»rinim» 
tfrtnperaturo, oxygen, pH»etc.? <Ve could use our inference's 
made from the animals found in the stream.) 

4, IJhat can we say about the quality of the water in this stream? 

5« X^at else would we need to know to decide whether or not to drink 
this water? 

6. Under what conditions might we expect to get different test results 
than we did today? 

VU. MEASURING STRiU^LOW iUse if investigation is being made along a 

stream* ) 



Vjuestlons and discussion: 



1. What measurements do we need to know in order to determine the 
amount of water in this stream? (Discuss how to make different 
measurements • ) 

2, Predict the number of people \9ho could live off the water in this 
stream. 



Task G (AS minutes) 



DETERMINATION OF STREAMFLOW 

Instructions for collecting and recording streamflow measurements. 

a. Measure and mark a 100- foot distance along a straight section of your 
stream. If you can't find a 10D» section, use 25» or 50*. 
Throw a stick (2 or 3 inches long) in the water above the upstream 
marker. Record the number of seconds it takes to float downstream 
between the markers. Record below. Now divide the 100' distance 
by the total seconds it took the stick to float between the stakes. 



b. 



c. 



.ft. per second 



100 ft.^ e 

(distance) (total seconds) (no. of feet stick floated) 
to float 100 ft. ( each second ) 
Find the average width of your section of the stream. Measure the 
width of th« stream at three places within the 100- foot area. Divide 
the total by three to get the average width of the stream. 
First measuremen t . f nmt 
Second measuremen t f»»«- 
Hilrd maa«ur«Bant fMt 



Total 



.feet T 3' 



.ft. (average width) 



Find the average depth of your section of the stream. Measure the depth 
of the stream In at least three places across the stream In a straight 
llne« 

Divide the total by three to get the average depth of the stream. 
First measurement feet 
Second measuremen ts f^«t 
Third measurement feet 



Total f<»et r .ft . Cavnrajrr dopth) 

-AO- 



T^gJ^ <cont!iiued) <A5 minutes) 



Find the cubic feet of v^ter per second « Multiply the avemge 
vidth^ average depth and the number of feet the stick floated 
each second « 



ft.X 



ft.X 



Cubic feet of ^ter 
Flowing per Second 



Average Average Number of 

Width Depth Feet per 

Second 

A cubic foot of water is the i»ter in a container one foot 
vide, one foot high and 1 foot lony and contains 7.48 yullons. 

In order to find out the number of people i^ho could live from the water in 

this stream, complete the following calculations: 



X 



Stream flow in Gallons in 1 cu« 
cu# ft« per sec« ft« of water 



Gallons per 
second 



Gallons of 
water per min# 



Sec« in minute 



Gallons of water 
per second 

Gallons of water 
per mJnute 



1440 



No« minutes 
in a day 



Total gallons 
water per day 



*200 Gals 



Amount of water Total no, 
one person uf;es people \iht 
per day could live 

from water 
in this St 



*The average person uses about 20P gallons of water a day for home use* Ihls 
does not reflect each person ^s share nf water used for industrial, public 
services, and commercials 

Questions and discussions: 



1* How many people In your community could Uve off the water in this 
stream? 

2« "What would happen to this environment if we piped all the water out 

of the stream at this point to your community? 
3« If we were going to use this water, how much i^ter should be left 

to flow downstream^ I^Jhy? 
4« Does this stream always have this amount of water In it? Why? 
5« What are some problems you encountered during this task? 
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Vll. COMMUNICATING FEELINGS, AWARENESS, AND VALUES Mmi WATER 
v^uestlons and discusDion: 

Hov important Is this stream to us? 



H (lO-lS minutes) Work by yourself • 

1, Describe in writing how you feel about man's effect on the 
aquatic environment at this site: 



2* Describe at least one action you can take in your everyday 
life to help Improve the way water Is managed: 

a) in your home: 

b) In your community: 

c) in your consumer habits: 

3. Describe the benefits of each action in 42. 



SUMMARY QUESTIONS 

!• What did you find out about water from our InvestljRatlons today? 
2* Why is water important to the ecosystom* 
3* How can we summarize our discussions and Investigations? 
4, What methods and processes did we use in our investigations 
today? 

task I 



Describe in writing how you feel about our session today. 
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BEHAVIORAL OUTCOMES IN KNUVL£l)G£ 



As a result of these activities^ you should be able to: 

Identify the boundaries of th e G reek watershed 

on the map provided • 

Using the list of aquatic ^^nimals found and the water interpreta- 
tion charts provided, predict the pH, temperature, and dissolved 
oxygen count of the stream* 

Demonstrate the ability to test the above predictions using the 
water testing klt^ 

Measure the cubic feet of water per second flowing In the stream^ 
and determine what size community of peoples could live off the water 
in the stream* ^ 

Describe three ways this stream Is important to the surrounding 
environment. ^ 

BEHAVIORAL OUTCOMES IN F££LINGS. AWARENESS. VALUES. AND ACT1(3N 

As a result of these activities, you should be able to: 

Describe In writing how you feel about man's effect on the aquatic 
environment at this site^ 

Describe at least one action you can take in v^ur everyday life 
to help improve the way water is managed: 

a) in your home 

b) in your community 

c) in your consumer habits 

Describe the benefits of each of the above actions* 
EQUIPMENT NEEDED : (for a class of 30 people) 

4 water testing kits <Hach Co, 30 jelly cups 30 maps of the area 

or equivalent) 30 hand lenses A 50« or lOO' tapes 

4 thermometers 15 Fond Life books A screens (optional; 

A white dishpans <Golden Nature magic markers 

30 sets of lab sheets Guides) chart paper 

This lesson plan was developed for use In teacher workshops by: 

Diane Brownfleld, Mllwaukie, Oregon Frpd Olln, Port Orchard, Washlnj 

Jim Unterwegner, Randle, Washington Cliff Nelson, Si^attlc, Washlngtc 

Char line McDonald, Portland, Oregon 

The less on plan was revised slightly to fi^ Louisiana conditions. It is sugg es 
by the writers that continuous revision take place by people who use the Ideaa* 
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BIST COW mm. 



LESSUN iU.i\N C^l'TLlNE FoH INVESTIGATING ENVllU^NHiiN iVa HAniTAi;; 

Set the stage for this investigation by reviet^ing quickly i^hat will tak*^ 
place in the allotted tiirie* For example: In the n**xl four hours i^ vill 
investigate several environmental habitats; Infer hov animals fit into food 
chains and energy cycle^ and how they art^ Important to the environment; 
record changes in habitats and discuss whnt w can do as citi^iens to improve 
the biological interactions in our environmont (You might want to read 
the behavioral objectives at end of lesson and refer to thorn as an 
evaluation of session^) 

OBSERVING ANU MEASURING ANIMAL SIGHTING AND EVl UENCES 
Questions and discussion <10 minutes) 

K What animals t^uld we ♦^Kpect tc find Hvinp, in this ^^roa? 

(vertt>brate, invertebrate) 
2, What are the needs of these animals'. 
3* What are some names of the places whero nnimals live* 
4^ t^ere would you look for animals around here? 
5. Describe and pass out TASK A and B cards ^ 



T^^jjj^ (30 minutes) Work in small groups 

1* Explore as many places (envlrnnm^'^nts ^^r h/"ih:tats) as you can 

from to , and record nnimals that 

you see or any evidence of animals* As you inventory the 
animals or tholr evidences, figure out some way <if recording 
moun ts of i^vidences and an! mil Is seen, 

2. Look for the list evidence (signs) of nnimals (partly consumed 
foods, excrement, homes, bird nests, fo;Uhor, i?tc*)* 

3* Observe and list different habitats for wildlife in ar^^a. 
(Grass, cultivated field, hedges, swamp, etc.), 

A* Observe and list animal foods In areri* 



ERIC 
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HAIUTAT INVENTORY AN 4) Ci'MP-vHl Si.N 

B (30 minutes) Work in small groups 

Select three different habitflts flnd ctunparo tbe number of animal 
organisms; and the characteristics in each. 

Habitat I Habitat II Habitat 111 



Characteristics 
of Habitat 1 



Characteristics 
of Habitat II 



Characterl sties 
of Habitat III 



(^estions and discussion : 



1. What animals did you find in each habitat; 

2. Which habitat had the most animals'? V'hy? 

3. What were the characteristics of each habitat? 
A. What could account for the differences and similarities of the 

habitats? 

5. What factors made one habitat miret dosirnble than another? 

6. nut TASK C. 

Task C <15 minutes) 

Build a food pyramid showing the comparative amounts of animal and 
animal evidences seen. 



l^estlons and discussion :<15 minutes) 

1, What did you find? 

2. How many habitats did you Investigate? 

1. Which animals around here have the largest hablta., the smallest? 

4, What was the largest group of animals found? 

5. What do you think their main function in the environment might be? 

Discuss terminology and definitions of herbivores, carnivores, omnlvores, 
decomposers . 

Pmss out TASK D 



-45- 



^ (10 minutes) 

tlst the animals you have seen or their rvl<1<pncr«; in tho app'-oprlato 
places In this diagram* Put in arrona . V.'hnt other words an,, ways 
can you think of to Illustrate a similar eye let 



i-lghtJV Plants 



Nutrients Herbivoros (plant eaters) 



Deromposers 

< bacteria* fungus) C^arnlvores <iDeat eat<*rs) 



What tx)uld hapn^n if one Rtoup v)erc! elimln^Uetn 

If group were eliminated, 1 think ih^p followJnp v^ould 

happen : 



Qui'StJofis and discussion* <5 minutes) 

!• What is the function of each part of the energy cycle? 

2. What would happen If the decomposers were removed from this ecosystc 

3# How does the energy cycle relate to a food chain? 

A* What Is a food chain? (Who eats whom?) 



(10 minutes) 

Construct a 5-stage food chain using specific animals seen so far. 



II. OBSERVING AND REa^RniNG CHANGES IN ANIMAL MABrrATS 
Questions find <1i scussion; (10 inJnutoi<!> 

I. How did your food chain relate to the energy cycl» In Ta8l< 0? 
2» What tJ5 difference between food chain and food web? 
3, Look at your food chain and sec if you can construct a web 
out of it, 

A, What evidences of influences can you name that have affected 
this environment? 



Pass out Task F 



Task F i20 minutes 

Describe in writing, three influences that you observed that 
have changed the habitats in this area, and the cause- and- 
effect relationships that occurred. 
Consider: 

a. Evidence of change; influence that made It. 

b. What area probably looked like before change 
occurred, and animals that lived th<»n, 

c. What area looks like now, and animals that live 
here. 

d. Hov the change affected the habitat, and animal 
species that did and do live here. 



Questions and discussion :(10 minutes) 

1. Have individuals read their descriptions, and compare different 
descriptions. 

2. What evidences did you find that show man's influence In this 
area? 




BEST COPY mmm 



111. COMMUNICATING FEELINGS, i\VAHENE?;S ANU VMMi''^ AlunT THK WWlRl^NHKNT 



'^a&k g (10 minutes) 

t^rscrJbe hc^v? you feel ,ibnut mnn\s i^ffrcl on t>nr nniin/^l lu^bSi^t 
you observed • 



(^U€Stli>ns and discussion: 

1, Discuss results of with prrup, 

2, Vhat :ir*^ sonp th:nf,s tb^^t man has *?^^"-)^ iv lift^ot t h*^ 
t^fficioncy of the rnorjRV cyclrC 



Ta^V, H <1$ minutes) 




Describe in writing three things you can rfn 


in your everyday life 


to make the ener;;y cycle more efficient :mt^ 


cause the legist flmc.unt 


of harm tn the ecosystem. 




Select the one you tbink uiould be your b<vst 


contribut ion* Doscrl be 


the benefits of this action* 




a. Where you live 




b* In your consumer hnbits 





PjfitUS? r^gtiUs of Tq^V H 



1. Vh^t did Vie find cut about animols in our fl*»ld study session 
today? 

2* Why are animaU important in the ecosy?;t^w? 
3^ Hcv can ve aummari^e our investigations today^ 
4* What processes and inethods did ve use to find tht::i? things out? 
5» Which of the behavioral outcomes did Vf^ accomplish in this 
session? (Read and discuss) 



Task I 

Describe in witing hov you feel about out sosslon today. 



BEHAVIORAL DUTOOMES IN KNOWLEDGE 

Identify and des^ Ibe six different anlmnl habitats* 

Construct a diagram of an energy cycle, using the evidences and 
sightings of animal life observed at the ?;ite. 

Describe at least four cause-and-ef feet relationships of the role 
of the decomposers in the energy cycle • 

BEHAVIORAL OUTCOMES IN FEELINGS. AWARENESS. VALUES ANi) ACTIONS 

Describe how you feel about man's effect on one animal habitat 
observed at the site. 

Describe thr^e things you can do in your everyday life to make the 
energy cycle more efficient, and cause the leaft amount of harm 
to the ecofiystem where you live and In your consumer habitats. 

This lesson plan vas developed for use in teacher workshops by: 
Pete hinds, Milmukie, Oregon 
Ernie HcDonald, Portland, Oregon 
Russ Hupe, Olympla, Washington 

The lesson plan was revised to fit Louisiana conditions. It is suggested 
by the writers that continuous revision take place by people who use the 
ideas. 



A I.EIiSl>N PLAN FOR SulL INVESTIGATE NS IN LAND USE iMANNlNC 



Set the sta^e for this invests Rat ion by rovleving quickly whflt vi 1 1 tftke 
place In the allottod tjine* For example?: In thf^ next four hours vr 
will develop some skill?? and apply them to collecting and Interpreting 
data about the soil environment and then apply th^^t data to wakinj^ so!ne 
decisions about what the best uses of th3«5 land ttiight be. <You might 
want to read the behavioral objectives at the end of the loj^son and retc- 
to them as en evaluation of the session,) 

I. DESCRIBING SulL 

When you first m<2et the groups have them sit dovn and do Task A: 



Task A (5 minutes) Work by yourself. 

Write a description of soil (UKe vv^ur t'>*n v^^rv^^) 

Keep this description for your own reft rem r at the end of the session^ 



11 • OBSERVING AND RECORDING THINGS IN T}?E SOIL 

Distribute TasL B cards and have cl^ss worV in groups of 3 or 4 ^nd 
report finding.*; in 15 minutes* 



Task B (15 minutes) Work in small groups, 

!• Predict what things you will find in the top few inches of this 
forest floor^ List your predictions* 

2. Stake out an area 2 or 3 feet square on the forest floor and sift 
throngh the top three inches of the soil, recording the evidence 
of plants and animals you observe. 



Name or Descriptlor 
of Item in the Soil 


Quantity 


i^ossible Effect on Soil 


























(<k)nt i nued) 
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5. Thi> folUndnp thr<>e torfns are us<*d m do5;cr!br orpanic mattf^r at 
the top of the soil **^ l ittcr ^ duf f ^ hurnus* Trom your study t 
Complete the follovlng chart • 

Ust the id<?nt jf iable 
Term and definition Describe the fer^l parts t)f plants and 

animals you found 

<ldentif iabl<? dead 
Litter things on surface) 



Duff (partially decomposed 
organic jnatter Compacted) 



lolmost comnlotcl V 
Humus . 

CKrComposed non- 

Idontlfiablc organic 

matter) 



(Questions and discussion: 



K ^>rhat did you find? 

2, When would you expect to find more organisms? Hifforent organisms'? 

3. How do the organisms you found benefit tht^ soli? 
4^ V'hat are some reasons for odors Jn the soiK 



111. DEVELOPING THE SKILLS TO COLLECT SOIL DATA 



Questions and discussioni 



1* Move group around to the soil profile. 

2« V^at can we see as we look at this cross section or profile of soil? 
3. What are some things that vr>uld be important to find out about it? 
(Accept all comments) 

The observable characteristics of coior, texture, structure, tempera- 
ture and the acidity or alkalinity (pH) of a soil are Indications of 
some soil conditions important in land use planning, 

We are going to collect and record some of this information- 
For the next few minutes we will stay together as a group to 
develop sVills in collecting soli data. Aft<>r that, you will be 
igorklng on your own. 

Note to Inatmictor : Quickly (10 minutes) go over the techniques for collecting 
the data with the participants. This instructional session Is extremely import 
The participants will use the skills they d evelop in this session when they 
collect data for the micromonoli th- 



Examples: (not nect^ssary to discuss in this or<ipr) 



1* Soil l^ver^ (horizons) 

Mark where the soil changos color and looks. Many soils have 
three major layers or horizons; I.e., top soil, subsoil, and 
parent material. Because soil formation has many variables, you 
may find more or less, (Measure and record the depth of each 
major layer.) 

2. Color 

Describe and record the texture of each major l,iyer. 
(Have participants pick thc^r own descr;pticn <^f color.) 

3. Texture (How the soil frels) 

Determine and record the texture of each major layer. 

Texture is determined by feel. Uso tht;.v*^ broad categories. 
Coarse - sand and loamy sand. 

Medium - loam, silt loam, silt, and sandy ioa«n. 

Moderately fine - sllty clay loam, cl;:y \ >am, sandy clay loam. 

Fine - clay and sllty clay. 

Soil samples should be moist, not wet. To estimate texture bv 
feel, the following is recommended: 

1. Moisten a sample of soil the size of a marble. Use just enough 
water so that the sample has about the consistency of workable 
putty. 

2. Hold the sample between the thumb and forefinger. Then gradually 
press the thumb foward, forming the soil into a ribbon. 

3. If a ribbon forms easily and remains as a long flexible ribbon, 
the sample Is probably clay or sllty clay and would be tormed 
fine in texture. Soils in this group are sticky and plastic. 

4. If a ribbon forms but breaks easily, barely sustaining its own 
weight. It Is probably a clay loam or sllty clay loam and would 
be termed moderately fine. Soils In this group are moderately 
sticky »>nd plastic. 

5. If a rlboon Is not formed, che sample is probably a loam, silt 
loam -r .,and. This would place it in either the coarse or medium 
grouping , 

6. The next thing Is to decide if there is a predominance of either 
sand or silt. If there is a marked gritty feel and a lack of 
smoothness, sand likely predominates and the soil would be 
termed coarse, 

7. Jt there in a lack of gritty feel and there is a smooth talc- like 
feel, silt predominates and the soil would be a silt loam 
termed medium in texture, 

8. If there is a slightly gritty feel, yet fairly smooth, the soil is 
probably a loam and would also be Included in the medium grouping. 
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Note: hfKVv sa?npiej^ of sand, silt, and clay in cnn^., Havo ^iUllcip^uas ^n^ctJco 
with th^^se supples to flnri out whnt thi^ tpxtur<=^«? fool HVc bof^ro dotormlninj* 
t<(?xtures of the soil profile* 



Determine and record the temp<^rature of each layrr* Plant growth 
depends upon soil temperatures during the {^rowing s<^ason ^ Find nut 
your growing season before le?;son. 

5, dH (acidity or alkalinity) 

Determine and record the nH of each mai^^^r layor^ Plants need many 
soil nutrients to grow well. The degree <^f pH affects how plants grow* 

Note t9 instructor : Dmonstrate how to u^i> pH kit in front of whole 
group* Use some foreign material like cigi^r joshes. Jlention not to 
compact the samnle in the porcelain fiish, use just enough pH reagent 
to sarur.ite soil sample, m/^tch color at the edge of the soH sample 
and porcelain dish with pH color chart. 

IV, CONSTPxUtTlNG A SOIL HICROHCNOLITH 

We are going to use the skills we just developed t<^ construct a so?] 
micromonoli th* (Explain: a micromonul i th is a small cross section of 
this profile* Vou can make one by ju^t sketching the layers t^^n the pro- 
file sketch in Task or putting samples of each Ifiyer in a baby foa<] 
jar, etc*) 

Notice there is a place to check or recur<l tlie data you collect, and o 
place to sketch what th^ soil l<H>ks like* 



^^jgJl^ (20-3<^ minutes) Work in small groups or by yourself • 

Using the skills you h/ive just developed, and the available equipment, 

construct a soil micromonoli th of this soil j^rofile* 

Record your observations on the soil micromonoli th lab sheet. 

You may want to make a micromonoli th using the cards and j-'^lly cups; 

if so, ask your instructor. 



^lien finished wJ th thi?? task, report to the instructor to receive 
Task D . 



Air temperature 3 ft. above soil surface 




Air temperature just above soil surface 





Sketch your soil profile, Inbol the layers or hor i zons, /ind record the 
data. 
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PROFILE iKETCH 



DATA 

Contents of mntt^rial above soil! 
, Depth " to_ 



Topsoi i i !)epth_ 



to 



;% Color, 



Texturo: SantS , Silt_ 



Clay. 



Coarse , Mt^dium , Med. Fine_ 



Fine , pH , Temp, 

Plant Roots Visible 



Record below the same information 
above for the rest of the layers. 



Describe type of rock in the bedrock (If 
present ) 
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V» A.UI.VZING YOUR SOIL JATA 



Task D (20-30 minutes) Work In small groups »>r by yourself. 

Use the soil data you collected and the fol lowing tables to answi=!r 
the following questions: 

Effect of Soil Death on Plnnt ; Growth and Vnter StoraB e 

Deep Soil (over 43") Excellent wator storapr- and plant growth 

Mod. Deep Soil (20"*42") Good water storage and plant growth 

Shallow Soil (20" and under) Poor water storago and plant growth 



The potential of my soil for water storage and plant growth is: 

excel I ent good poor 

\Vhv? 



Some Relationships of Color to Soil Conditions- 



Top Soil 
Condition 


(dark grey, brown 
to black) 


Moderately Dark 
(dark brown to yellow 
brown ) 


(Pale brown J 
to yel low) 


Amount of organic 
material 


Excellent 


Good 


L«>w 


Aval lable 
nitrogen 


Excel lent 


Good 


low 



Subsurface Soil Color (B Horizon) 


Condition 


Yellow, red-brown, brow 


Vo 11 dra 1 ned so i 1 s 


Mottled grey 


Hon^ewhat |>oorly drained soils 


Dull Grey 


Poorly drained, or water- 
logged soils 



What can you say about the amount of organic material based on the 
color of the top soil, or A horizon? 



. What can you say about the drainage in the B horizon, based on 
color? 



c. What can you say about the water table based on ct»lor of B hori^son? 



Ksi con mmi 



T^^VU • (continuori) 



Effoct of texture on 
texture 


Water- holding canacitv 


[♦oosf^ness of soi I 


Coarso 


Poor 


Li^oso tc^ vory lonj^c^ 


Medium 


Good to .^xci^l lont 


Good 


Mod* Fine 




Co(^d 


Fine 


HiRh 


TjRht 



My soil texture Soil v>ate r>hnlcii up c-.paMl- LvvSvng^S 



Topsoll (A) 
Subsoil CO 



I 4.5 7 8.5 14 

J I I 1 1 — L 

(1 to 4.5 is too acid (Most plant*: do (8.5 in 14 is too alkalino for 
for most plants) bofit here) most plantss) 

Example of plants Jn pH range: 

pH 4.5 - 5*5: camolUas^ azalo^^s^ forns^ hro; m snpc 

pH 5.5 * 6.5: most forest tr snnpbonns^ ^i>tt<>n^ inustcird^ soybc^ans 
pH 6.5 - 7.5: clover 

Using the pH ranpes you rc^corded and tho tabln^ "Exinpl >s of Plants in pf! 
Range," complete tho follov^ing chart: 



Some Plants That Could Grow Here 
Based on the pH and Chart 


Some Plants Actually Observed 
Growing Hero 
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Determining tho Slope of the Land 

K Select a place that represents the nw.rap^v j^lope of the land 

being studied or take several neasurenent s and average them* 
2* Place one end of a 100^' stick on the slope you t>yant to measure • 

Hold outright to be about level. 
3* Place a level or jar with some liquid in it on the outright 

stick* Raise or lower the stick until level, 
4* Measure the number of inches the free end of the y^ttck is off 

the ground* 

5* The number of inches is the slope of th** land in percent* 




Conversion Table 



Length Stick No* inches the end of Nultiply by Land 

Used the stick is above the cc^nversion factor 

ground ^^^^^^ 

100'^ XI 

50" X 2 

25'^ X 4 = 
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lAND USE CHART 



This is a ch«rt for soils in one kind of land, climato ond plants. Other 
areas may require a different set of critrrJa. 



ARri cultural I'ses 

Farm crops*cul t ivatlon 
good soil mngmt, practices 




Eros ion 
Ha?.ard 


So i I 


Drainar:* 


Texture 


0-1% 


Non»> 


Ut»op 


Veil 
drained 


Lt>am or 
silt loam 


Farm crop?>-few to sovoral 
special cultivation 
practic€^s 


l^5"« 


Slight 
to 

modor^^tf^ 


Mid. 

deop 
1 


Somewhat 
poor 


Sandy loam 
or si Ity clay 


Occasional cultivation 
many special practices 


5-12" 






Pc^f^r 


Uand or clay 


Pasture^ timber ^rovlng^ 
wnodlandt wildlifo, no 
cultivation machinory 


12-30% 


Very 
spvero 


lionp to 

sha ! lov^ 


Veil to 
poor 


^andy, 

s<5ilty^ clayey 
or rocky 


Wi Idl i f e> recreation 


All 


^one to 
extreme 


^Vop to 
shallow 


ExcoHf i ve 
tc^ poor 


All 



^■■■■■■■^■■■■■■■■■■■■■■■■^ 

The most limiting, soil factor will deterir.in»^ the host agricultural uso of thp 
land. 



Occupancy land uses by roan 



Man*s valued uses of land have demanded criteria, in addition to aRricultural 
uses, to determine proper management practices for living on th<» land. (Ex- 
amples of others include: prescriptions for aosthetlc management, soil 
site indexes for growing timber, criteria for groenbclt etc) 



Some Uses Factors Affecting 
"ses 

Roads and Streets 
Slopes 
Depth 
Drainage 

Building Sites 
Slopes 
Depth 
Drainage 

Septic Tanl< Filter Fields 
Slope 
Depth 

Drainage 
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Slight 
Limitation 

0-8% 
Over AO" 
Well 



0-R?„ 
Over 40" 
Veil 



0-8% 
Over 6* 

Well 
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M«idorat<» 
l.imi ta t ion 

8- 1 5% 
20-40" 

-iomevha I 



8- 1 5% 

20-40" 

Snmowhat 



8- 1 5% 
Somewhat 



Scvt^re 
Limi tntion 

Over IS?, 
Less than 20" 
Poor 



Over 1 57. 
Less than 20" 
Poor 



Over 15% 
Less than 4» 

Poor 



CscR Lliwitatinn l.lu.itath.n li roll at ion 

Picnic and Canp Areas 

Slopes 0-8% H-I5« Ovpr 15% 

Drainage Well Somi^what Poor 
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BEST CDFf WMlMtf 

Task F (20 minutes) Vork In small Rrt^ups . 

UsJnR thu ilnia from Task n» Task E. nnd iho land-uso chnrl ,nn^'.v..r the 
follo\jinR questions: 

According to the agriculture and occupancy land- use charts, this land 
could be used for: 

Agricultural use: 
(list and explain why) 



Occupancy: (yes or no and with what limitation?;) 
Roads and streets 
Building sites 
Septic tank filter fields 
Picnic and camp areas 
I feel the best uses of this land would be: (justify your answer) 



-60 



^lestions and discussion: 



U Hov have you classified this land? 

2. Based on your observations and the data you collected^ do you fef^l 

this land is being properly used? 
3« In your estimation, have man^s activities affected the classification 

of this land? 

4« Could loan improve the capability of this area? Hov? 
5. Hov could man reduce the capability of this area? 



lAak G (10 minutes) Work by yourself. 



Using the %iords from the data you collected and recorded on the soil 
micromonolith card, write a description of the soil in your soil study « 
Compare the description with the one you wrote at the beginning of the 
session* 



Questions and discussion: 



K Vn^at are some factors that contribute to soil formation? 
2. What evidences of geological changes have you noticed in this area? 
3» What other factors might affect uses of the land? (climate, growing 
season, needs of community, economic, past history of uses, etc*) 

VII. COMMUNICATING FEELINGS, AWARENESS, AND VALUES ABOUT SOIL 



Tasl^ H (10 minutes) 

Describe what you can do to improve the use of the soil: In your backyard 

In your community 



Ask for Individual descriptions and have group discuss* Relate comments 
to questions after T^sk F > 

What types of community action can we take to identify and help solve soil and 
land management problems in our community? How do these relate to zoning laws, 
planning commissions, local and state political discusaion^making? 

Take this data or processes of collecting data and identify a local land^use 
problem and develop a simulation game similar to the Center Place game. (See 
Lesson Plan Outline for an Environmental Land Use Simulation Game«) 
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K Vbat dhl find uut about tho cnvlronmitit in our ^tiuH todnyt 
2* Hov are soil characteristics important in onvj ronm^^ntni i^u-^nnf^omrnt? 
3* Hov can ve summarizii our discussi«^nn and invosti Rations^: 
4^ \lhat processes and methods did us*^ in our invesiigat I'm todayV 
5» Let's review the behavioral outcomes for this s^sFion lo s#^e if ^^e 
achieved our objectives* (Read list and have Rroup comment*) 

(Toint out that the evaluation nod lest inn ^^as built into the 
task*orient<?d ]ohs that denanded tho Icarnor to di> something*) 
Distribute lesson plan outlines .ind nth<M^ nur^^ri^ils. 



Task 1 

Hescrlbt* in Tltinp hov you feel about our session tc^day* 
(Evalu^^t ion > 



BEHAVIORAL OUTCUMES IN KNOVLEDGE 

As a result of these activities^ you should bo ^blo to: 

Describe 3 ways in which the livinp organisms in the top part of 
the soil affect the soil. 

Construct a soil micn^monoli th of an assipof-ri st)i1 profile; riotermin^p 
and record textures structure^ pH^ temperatures color of each 
layer* 

Construct a written description of a soil you studied^ using the 
words you recorded about that soil on your micromonoll th. 

Demonstrate the ability to determine the best uses of the land in 
this area^ using the data from your soil micromonoll th and tht* land 
capability charts. 

Describe tjhree things that man does to determine the proper management 
of the soil resource* 

BEHAVIORAL OUTCOMES IN FEELINCS. AVVlRENESS> VALUES. AND ACTION 

As a result of these activities, you should be able to: 

Describe how you feel about man's effect on this soil environment. 
Describe how you feel about man's effect on the soil environment where 
you live* 

Describe what you can do to improve the use of the soil: 
in your backyard: 
in your community: 
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i Ui Mot it* sol 1 ki 
iO microwonulUb cards 

:iO sets of leb shecjts 
i sticks (50'' nr 100'^ long) 



lot' jol ly t U|»v ;ru! t lets 

2 ^t\C cans of vAt^r 
30 hand lens*^?i 



1 box staples 
i ynrHstlcks 



) baby food iars^ ^-full of waiter 



labels to differentiate sell horizons 

This lo5;«^nn plan vas di^volopod for us%^ in toach< r \^^rKsht)ps bv: 
ibylii^; Knf,»^r» cir^attl^j Washington 
Uave Kennedy, Ulympia^ Wasbinplon 
Don Cannard^ Vancouver » VnshJnRion 
Ernio McI>onald^ Portland^ ^^rer.on 



ihi^ lesson j^!nn wns rt \nsr* 



J ?o fit Louisinn.i cinHtuns. ll is su^Rostod 



by ihr^ wrltor': that c ont1mu%us revision tako plac^yhy poop !r who usr^ the 
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LEADING Cnil.JHEil IN THE tUl-cK-lH)OUS 



Before going our<5lri^ 

Prepare yourself • 

Have an objective* 

Knov the subject or activity you J^lnn to use. 
Be fanillar Kith the area you will be uslnp^ 

Prepare your students - 

Create an objective* (What, ^Nliere, Vhy?) 
Build anticipation. 

Familiarize them with any skills, needed* 

Durinr the outside ^^t|vjty 

Keep rtudents behind you when 
* walking to activity site* 

Use silent nund signals for 
control, (Raised hand for 
quiet 3 etc.) 

Establish a base from which 
to operate, 

Divide children intn scvoral 
smll groups with individual 
aS:9ifinments, If appropriate. 

Be Rure chilclrrtn undrrstflnd ^.'hot 





Tnkc ;jclvnntn{»c of miexpocied 
opporiutii t ios* 

Encourrif/^ discovory, 

Rolaio nctdvities to what children 
are familiar with. 

Be spontaneous. 



Set a time limit for activity, (oignal end of time with 
non-vc;rb:il GJ^nal nuch as a whistle^) 

Watch the ic*ngth . 

Be prepared for surprises! 
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^ cow wi«"«^ 



THE SCHOOL SITE 

For the purpose of this manual, consldi^r your schotjl ?;ite to oxtenri 
beyond the actual school property and the fence that may surrmmd it. 
Think of the <5chooi site as including the immediate neiRhborhnod and 
its many resources • Listed below are some of the more common areas 
and their resources that you may find near your schnoK Perhaps your 
site has other resources which will suit your needs even better than 
these. Use your imagination and ingenuity. The children know the 
area wel K Ask them for suggestions. 

1* School site 

a* Crass or lawn areas 

b. Blacktop areas 

c. Trees 

d* School bui Idings 

e. Storm gutter and fences 

f* Sidewalks 

g. Flower beds and bushes 

h* Litter 

2* Nearby playground^ field, vacant lot, or park 

a* Grass play area 

b* Landscaping 

c. Litter 

d. People 

3. Neighborhood street 

a. Houses and yards 

b. Trees and grass parking strips 
c* Streets and sidewalks 

d. Gutters 
€• People 

Business district 

a* Grocery store 

b. Drug store 

c* Service station 

d. People 
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S» Cemetery 



a* Grounds (grass , trees ^ roads ^ etc.) 
h. Headstones 
c. Wildlife 

6. Overlook (view of city^ lakc^ or other resource) 

The activities listed in this manual have been chosen to fit the above 
type resources. In a few cases a particular type of resource is recommended ^ 
but for most activities you are free to choose the resource that you find 
most convenient or appropriate. 
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BEST (m IWOLABLE 



COMMUNICATIONS UNIT 

Les^^on Suggestions 

The pre-site lesson might center on the many difforont kinds of commu* 
nicatlont animal and human nonverbal communication; human languages ^ 
oral and written; and the great variety of invented languages (deaf* 
and^dumb sign languages^ espionage codes, etc*)* How are these varieties 
of communications similar? Vfhy do we need to communicate? How does our 
environment communicate with us? 

The outdoor lesson can be a look^and* 1 J sten research project, directing 
the students' attention to the many kinds of communication that are 
transpiring at the site* These should be nonverbal as well as verbal, 
animal as wll as human, from nonliving as well as living objects* 

Example: 

Discuss with the children how they learn by reading books, 
and suggest that they can ''read'' the book of tho outdoors 
by using all of their senses* Then help then> organise 
their experiences in relation to each of the senses « 

Have each child put headings on five small sheets o£ paper 
one for each of the five senses and allow time during an 
outdoor experience to jot doxm the learnings gained and 
communications received from each method of observation* 

Learning by tasting should be done under supervision^ It 
may be eliminated entirely nr suggested as something to do 
at home using familiar foods* 

Later, encourage the children to take time to Insert descrip* 
tive words in their notes to tell more about their sensa- 
tions « The record of the class may be combined on a chart 
or charts. 

This same activity can be tried at two different seasons and 
the results compared « 

The post-site lesson back in the classroom can explore the 
many factors that hinder good communication* 

(Aiestlons for Student Discussion: 

How many ways can one pick up environmental communications (seeing, 
hearing, touching, smelling, tasting)? 



How many dlffcront feelings do the physical porcuptions n( ihr environment 
convey to the Awore observer (pleasure, joy, thouRhl fulness, fonr, hope)? 
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H anny difforont j^runds cnn be heard on thr rito\ Pov rro tbov .ilHo' 

H«^v are they different? How cfln they be IdentifiiKl' Vhnt einntions do tht^y 
suggest? 

Do Inanimate (vegetable and mineral) objects in the environment communicate 
with us? How? 

Vhat danger signals can you read from the environment which tell y<^u the 
land has been misused? 
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BEST COPY fflTAIIJIBil 



Practicing Listening 

In activities outdoors^ encournRC the practice of good listening habits: 
attention^ anpropriate response, and readiness to nsk nertinent queKtions^ 

Seek to provide a we 11 -understood signal for beginning to listen tevon 
little children can understand and respond to a raised-hand signal )t 
surroundings that are conducive to listening^ and a voice quality or 
volume of sound that everyone can hear. 

On even a short trip in the outdoors , at least a fev minutes can be 
weP spent in just listening* One way to make the development of 
listening skill dramatic is to have the group of children stand with 
eyes and fists closed* Then a fist may be opened ^ one finger at a 
time, as sounds are heard. 

Perhaps at first only one or two sounds wi P be heard in the brief 
period allowed; but as training in listening is continued, the children 
will develop the ability to hear more sounds in a very few minutes* 

Discussion can lea^ to the limitation of sounds that are heard but not 
recognized^ This, in turnt will lead to more alort listening and more 
personal interpretation of the sounds heard every day* 

Describing Sounds in Vritino 

Have each child listen carefully to sounds in the outdoors* Tlien have 
him write in hie own words the best phrase or short description that 
will convey to others what each sound is like to him and the Impression 
it makes on him* He should strive to increase not only his awareness 
of sounds, but his power of communicating and intepreting -conveying 
a feeling or a mood as he describes the sound* 

For example^ a bird's call might impress him as ^'a shrill scream, warn* 
ing of danger hiding in the mysterious green unknown, high above the 
floor of the forest*'^ Or the bird's call might be ''a brooding note of 
sadness echoing over the otherwise silent enchantment of the darkened 
woods**' 

Sounds may be twigs breaking under foot, the scurrying of small 
animalSt rain, the movement of leaves in the wind, water trickling over 
rocks these and other sounds provide opportunities for practice in 
description* 

Each child should come to recognize creative writing as writing that 
provides a vivid portrayal of impressions* ^.t is writing that conveys 
a personal ''coloring** and feeling that make others sensa and feel and 
react in the way that the writer wishes them to* 
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n«vtj the children compare their d^.script ions of sounds. Help tbem to 
t; >o .vtd to .u.;»r. c'.M wrdf5 or phrases th.it r.ro «>s;..«ciAl 1 v offeciivo 
in conveyinp fmprospionr and feelings. And point -n.-i •ho di f f-ronco? 
in the impressions that the same sound mav make on different people. 
Ab,»ve an, lend the children to see that in gnininp ig.»rd povK^r they* 
are Raining power to tranbmit their thoughts and feelings tn othe^-s 
and thus to influence the ideas and attitudes of other people. 

Heviow the five senses. Find a natural item on or near the school 
grounds. Using the five senses, vrite a riddle describing the object, 
it may be a rhyme or prose. 

Example: This object is about the sij-.e of a small child's fist. It 
feels something like a scouring sponge, but it smells better than that. 
It smells like v^rm straw, and crackles when 1 squeeze it by mv ear. 
It s sort of a yel lowi sh-green. 1 didn't want to taste it. viat is 
It? A fir cone. 

Taking a "Martian" Viewpoint 

Have the children pretend that they are scientists from another olanot 
who have just landed on earth. They are to try to describe an object 

idlnrJf ri! • I '^^'^ scientist from their planet could 

identify the same object. However, they are not allowed to use the words 
that we commonly associate with such objects -trunk, stem, leaf, flower, 
root. bark, and so on. They are to substitute descriptive words or phrases 
such as "three Martians high." "flat like a sheet of metal," "slender as 
the antenna of our space ship." 

After the children have finished their descriptions, have them exchange 
their papers within their group. Then let them try to find the object 
using their classmate's description. This can be done indivlduallv or 
as a group, « j- i 

fcoffliffUnlgflU Fg^Une? of Awareness and Values Thronp^ W riting (qn T,^|M n ^ 

to^de.erJh*''^ l^"" ^^"''l ^'^^"'^ ^ '^^^ outside, ask children 

to describe a particular object in the following manner: 

Write two descriptive words about the object 
(Words that tell wha': it looks like) 

Write three action words about the object 

(Words that describe processes or changes taking place, 
or things happening to It) 

Write a short phrase (4-5 words) that tells how it affects 

the rest of the environment. (A phrase to describe its 

value or usefulness or a phrase describing ^ thought you have 
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BEST COPY AViUUBLE 



Vriti* om* VR^ri! thai sums up evnrythinR nb<Hit the ohjocl 
(A word that supjtests a comparison, an analo^yi or a 
svnonvn) 

Optional t 

Now, If you wish, go back and give a title to vhat you 
havo writ ten • 

Congratulations. Yoo have just written a cinquain (five^line pootn), 

Noi^: Pace tho above directions to the needs of the group. IN^oplo 

shouldn^t feel pressure while wiling this --be casual. (It's good 

to mention that thi^y may not wish to write something for every direction 

that is given.) Review the directions now and later for those who are si 111 

thinking. 

Have people read their Cinquains if they wish. 

Ciuestions to th? about; In what ways does this description show your 
feelings and awareness of the envi ronmentt' 

HBkinsi Labels for a Nature Trail 

A temporary nature trail on your school site^ with descriptive trail 
labels written by individuals who have traveled the trails might he marked 
out with a series of two-sentence or three-sentence descriptions of 
Interesting sights. Each descripti<^n could be mf>unted on cardboard 
and attached to the object for the people follovinf^ thf* trail to read. 

Using ^Xivinfe Labels^* to Mark Trails 

If the class needs oral language experience, each child might be n 
'living label** for a tree or some other object and ho stationed near 
it to give oral information about It when asked. Another class, as 
guests, could be divided into small groups to stop with their guide to 
•'read'' each label. 

ListeninP and Classifviny Descrintive Vords 

List five or six adjectives that might anply to objects seen, hnard, 
smelled, felt, or tasted. Have the children copy the list and use it 
as a basis for discoveries of natural objects found on the school site 
to v^ich the adjectives would apply* 

A combined list of the objects to which each adjective mi-^ht be ap:>Jied 
could be made* For example: 

Soft moss, dandelion "parachutes,** fog, piles of clouds, 
steps of an ant* 

Rough -- elm bark, gravel road, wind, chatter of a squirrel 

Sharp wood smoke, pointed grass, blue jay^s scream, 
locust tree thorn 
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Intorprrt i , ?kvunds in Your ,.£iiyi rnninont 



ti stoning to and interpreting the variety of anlmn! nn*! humfln sounds 
^•ni holp to Accustom children to noticing the vnrious moods exprejssod 
in music. 

Have the children answer questions such as tho following: Is th«» wren's 
song a happy onet- Vhy do you think so? hviw does ft di ffor from tho 
warning cry of the blue jay? Is the chatter of a squirrel or a 

chipmunk often called "scolding"? How do the soft 'iounds that birds 
make at twilight diff*.>r from their hungry twitterings? 

Encourage the children to listen for other sounds of living creatures 
and to try to interpret the mood and feeling being expressed. 

Noun Trensure tlunt or "Thiny" Himr 

I'rovide children with a small bag. Let them find as many "nouns" around 
the school grounds as they can in a certain amount of tine. Tell a story 
about one of the nouns, 

Secine Likenesses 

t'se the child's Interest in pretty leaves to help him gain readiness 
for reading. For the less mature children, matching leaves of quite 
different colors may be a step in readiness. Other children can be 
taught to see the likenesses and differences in shapes. 

On a walk near th<^ school, have each child In tho nrtnip colloct tt.»o 
(later three or four) different leaves (elm and maplo» for exampl«i). 
Play a game of "Simon Says" in which the leader holds up one leaf and 
calls, "Simon says, 'H-ld up a leaf like this.'" 

Later, children will be ready to note that the leaves of a tree are of 
similar shape, but of many sizes. The matching may then include two 
things to think about a large (or small) leaf that looks like a 
certain small (or large) one. 
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GENERAL SCIENCE 

Bl acV t on Ac t ! vl t i 
Wildlife: 

Im Look for insects that IJve on the blacktop • 
2* Look for insects that visit the blacktop* 

3, Look for evidence that Indicntes other animals or birds have been 
here* 

4, Place food In certain areas on the blacktop and check the next 
day« 

Plant: 

!• Look for evidence of plant life. 

2m Discuss what will happen as blacktop Rets older if you only have 
new blacktop. If there Is an old blacktop areai compare the new 
with the old. 

Charting ^^Recions^^ on a ochool Man 

The school grounds may provide several different kinds of ^'regions*' in 
miniature areas covered with grass and vegetation; dry^ rough, 
grassless areas on a playgrovnd; sections of moist earth always in the 
shade; and other regions* Have the children sketch a map of the 
school grounds to show the areas that are similar to forests, prairies, 
arid land, cultivated land, moist land, and other special regions. 

Studying^ Rpc^g 

Have each child find a rock and discover as many thlnp.s about It as he 
can from observation. Is It round or flat, rough or smooth, composed 
of more than one kind of material, grainy or full of crystals, similar 
to or different from the other rocks with which it was found? Reports 
and discussions can follow the observations. 

an interesting game might be played by the group in connection with 
this rock study. One child might start to describe his rock. All 
others who think they have similar rocks could raise their hands and 
keep them raised as long as the description being given fits their 
rocks. At the end of the description, the rocks of those children 
whose hands are still raised could be compared. 

^iakino Simple RatjY Groupings 

An exact scientific identification of rocks would be very dlfflcilt 
for children. However, chllftren can gain some valuable experience 
through grouping rocks by simple characteristics. Keen observation 
of rock characteristics should be encouraged. 
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cLin5; list mnv ho xi^rknd ^iut for tNM cr<*nco i n sort I r.nJ i^roupui^* 
rt^cks. rit^fno or nil of ih*^ ft>llovM*n}> rock chiirnct ori st 5C<; mov ho h<*h^- 
ful itt^ms for this list. CTho Uomn nl th<? hot itnn of tht* lint 
*^>hould he used only th older children*) 

Color 
Shape 

Texture (p.r^^iny or sn^oc^th) 
Mnterini (mixed or uniform) 
VeiRht (heavy or linht) 

l)ur:^hUity (hard or soft, firm or cruiuMy) 

Jitructure (layered or layerle«;?^) 

Chemi 

Deductions (Exnnple: Th«» rock wis prcbnbly r. iihcWmJ hy 

wntor notion in n sir«sm.) 

As rocks flrc colloctod ard oxaminod, iboy c.nn ho divitlod into rroup-;; 
f J rst, Recording to ono of th** chnracieri rt J cs in lh«> n«-i just pjvi'n; 
then further divisions of the rocks cnn bt? mndo ono nfter nnothrr 
of the listed characr eristics Is considered. Ihe t'inni proupincs 
should contain rocks hnvinp very slmilnr char*)cterl sties. 

j-atchin g the Work of Insectg 

Many insects are strong and enerjjetic, and watchinp thejn at work can 
hold the attention of children for lonp periods. In an outdoor 
activity, each child should find an insect or a spider (solders nr«« 
not insects) and, without disturblnp it, take notis on its act Svitlos. 
Hiere did it come frotnC Where is it ftoinpt Does it have wc^rk tt> cU V 
How fast does it movo? Can it bo turned ^ rom Its path or distract mi 
from its purpose? (Sticks or other objects shi»u3d he uj^ed here n< t 
f':nj»ers.) Do any insects work and eat at the sane time? If so, what 
do they eat? 

Sound R ecognition 

How many different sounds can you "tune-in" in one minute? Have children 
remain absolutely silent. The challenge is to tii .n i npul sh one sound 
from another. Naming of animals is not as important as the recncniMon 
of their different sounds. 

The Best CutdoorBi^an 

The group sits in a semicircle. In turn, ,>ach person mentions som, thinR 
he can see or hear or smell or feel from where ho is sitting daisv, 
dandelion, grass, maple tree, dead oak leaf, ant, blue sky, clouds, smoke, 
fly, bird singing, flying insect, tree branch creak inf., etc. No om.- can 
repeat what another has said. If he does repeat or cannot think of any- 
thing, ho moves back of the semjclrclo. The one who stavs in the game 
the longest is the Best Outdoor«*man, 
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BEST COW WWIABU 



Pull s»nin<* ^^ecdH from dry i^nd moist sitc^s. Exntnlni^ #^nd coinpnro root 
structures* Weeds growing closo tt^gether will ?5hf^w intorlocklnR of 
roots* 

U\at CUssification 

Tak*> loAvi^s back to the classroom to clnsjijfy. 

For best results, have students put all leaves Into tw<^ groui>s on som<» 
basis « Then ask thf»m to break each of the tvn groups into tvni sub- 
groups on some basis. Continue In this fashion. As a sbarinf 
activity, students could describe their leaves \>rith vx^rds while the 
class tries to pick which It Is, 

Loaf Pores 

Spread vaseline over surface of ont* lenf on n :>L'int , EKamine at int*-rval 
to note what hapnens when leaf pores aro closed to air. 

^yjl is Alive l 

Measur** off an aroa one**foot square and collect th<» soU to a depth t>f 
tw(^ or throe inches. Do this at several d1^tor<-nt sites. Put tho soil o 
light-colored oilcloth. Use hand Ions to Uicat*^ nni\ obsorve or^nnisms. 
Record findings and compare which soil was richc??t in life. t%1wV 

Plant Div^r^irv 

Indorstanding : There are many kinds of plant?^; these plants differ in 
their color, texture, shap«s si7.e, and .structural pnrts. 

Rationale: Ci^nsider just the plants found on your scK^ol ground^ such 
as mosses, ferns, flowering plants, shrubs, troes. 

1 ns t ruc^ t i ona \ Procedures : 

!• Ask the chl.'dren to bring plant (no previous di scusslon) ♦ 

Teacher provides a *'whole*' plant whose parts are easily seen. 
Discuss and label parts: roots, stems, leaves, flowers, seeds ^ 

2. Look for these parts in the plants found on the school ground. 
Which parts are easily seen? Which are not? 

3% Use a hula hoop or mark off a small area with a lump rope. Have 
children count the several kinds of plants oithin that designated 
area. 

A. Compare and contrast thi* leaves, stems, flowers, and seeds of 
several different plants. 



Comporo and contrast the sixes of Ri»vor«l diffortmt plnntsi nnd 
th« tallest pi Ant, the nwAllest or shortest, thoj^o that Ar»* the 
SAinp size. 

l*lay Ferl It . Vlace several pnrts of «;ovor>U Hfffor'-'nt :^1nnts in 
a drawstrinR bag or pass these obi«^cts to « circle of childrMn 
seated with «yes closed and hands behind thoir hncks. Encour.tp^o 
the children to identify tho pnrt iur,i hv froHnu. fmociMons to 
use might Include: Hull el n leaf, staRVorn Fumnc twig, nppl«s nuts, 
seed pods, fir com', fir branch, a Mower, n^t^ts of dandelion, otc. 
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THE ' liANUY I.YIN'" IN THE SlUEVALU CRACK 



Understanding: A dandelion, a typical plant, is adapted for successful 
life in its surroundings. 

Rationale: The cororoon dandelion can be used for a mont fnscinatlnp 
study of adaptations for survival. The abundance of this plant and its 
long grovlng season make it en ideal pl^nt for chi Ulren t«> study. They 
will be surprised to learn that one dandelion is really « "bouquet'' r' 
flviwers. 



Objectives: When the studc.t has completed this lesson, he should be 
able to perform the following tasks: 

1. To point out on n diagram (young students) or to label on a di.igrnm 
(older children) the following; parts of a dandelion: Flo^oer 
cluster, single flower, igma, braces, root, stem, and leaf. 

2. To draw and tell (young children) or to write an ennlanation loldor 
students) of how the dandelion has adapted for these things: food 
storage, absorption of sunlight, cross-pollinizntion, protection 
from enemies, and insurance of survival of some of its yt>ung. 

3. To apply what he c.nowj, nbout dandelion parts and adaptations in 
making generalizations, based on direct obsorvaiions, about other 
flov»erlng plants. 

Instructional Procedures --Resources: 



Roots are strong ano well-stored with food. 

a. Try to pull plant up. The root anchors it in nlace. 

b. Dig root out and note fleshy root somewhat like a 
carrot or parsnip, food is stored in the root. It 
Ifi this stored food that the plant uses to got such 
an early start in the spring. Often it blooms in 
the winter if in a sheltered spot. Dandelions seem 
determined to get their young established before 
the competition with other pi mts becomes keen. 

Leaves cuddle togc -iher for warmth — they are arranged to 
get plenty of needed sunshine for growth. 

a. Observe how leaves are arranged. They apncar in a rosette, 
lying close to the ground. Thus they prevent loss of heat 
and keep warm enough to do their work even when the air is 
so chilly most other plants are Inactive. 
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b» Obsorve hov the leaves aro shapi^d to obtain nmplo sunl1j>^t* 
Tloy appear to spring from thr lop of tho rn<>t, but rOiUly 
begin from a very short storn, Thev radiate from thi?? point 
so their tips form a clrclo. Broad leaves In such an 
arrangenieit would overlap and cut ^^aoh othor off from 
essential sunlight • The dandelion lonves aro narrovly 
shaped wedges, tapering toward tht^ sn^m^ Evon so they 
^Muld get in each other's way if th** fnnrejn*^ of the leaves 
were not cut de^^ply irto jagged l< bor * In this way light 
gets down between th«^ uppet leaves to th<* lower ones. The 
lobes have an outline somewhat like that t>f th^^ tc^^th on 
a lion's jaw, hence the French name i ieut iiofl, the 
tooth of a lion« 

3. In sunshiny weather the dandelion holds its matured blossoms hi 
and advertises for insect visitors t > insur^^ cro*.s*pol Hnnt ion* 

a* Break apart a dandelion blossom and remove the sn^allest 
strap. This is one complete f lower % Vhot you first 
picked vwis really a dandelion cluster* 

b» Find these parts: 

1) Test your eyesight how manv ^'teeth'* are there 
on the end of the strap? This number indicates 
how many petals the ancestral dandelion had, 

2) Find the two **horn&'' at the top the f lover. 
These are the stigmas which catch th«- uollen 
brought from oth#*r dandelion clusters by insects* 

3) Just below the 5>tii{mas is a collar of stamens. 
Use a hand lens to count them* There are ten* 
Touch the stamens with your fingers and you' 11 
discover where the Insects get their pollen* 

A) Examine the green things on the outside of the 
blossom* These are called ^yf ^ q^s . 

The heads > while the blossoms are maturing lie 
hidden in the grass each at the end of its 
hollow stalk* aThen some sunny morning each head 
Is carried up as its stem is erected, the 
protecting bracts curl back and the dandelion 
cluster advertises for fnsect visitors. Let 
clouds come and threaten rain* and the clusters 
close up again and are carried by the movements 
of the st^ms down into the pro t action of the 
grass* The pollen might be washed off by the 
pelting rnin* Besides* Insects arc not visiting 
but are themselves hiding from the shower* 
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After polllnntlnn has b#*on iiccompl i 55hoc1 nnH tho 
fruits «re formings thri clu?5ter closes > re<5umt?s 
it«; rocumbnnt po?^ition^ and rf^rain?^ ch^so tt> 
the ground until tbo fruits aro maturo. Thon 
It rises again^ the bracts curl backt and the 
cluster of fruits appears as the familiar blov- 
ball. 

c* Single out several plants to observe through this period 
of development ♦ 

Use a camera to record these events and display photo- 
graphs on a bulletin boan^. 

The bitter taste of a dandelion protects it from being eaten by 
browsing animals and insects* 

Besides the bitter taste^ the sticky^ milky juice gums up the javs 
of such creatures* 

Make some rubber: Place some of the milk from the root on your 
thumb* The milk is called lactic acid and Is like the lactic 
s«*cretlon from the rubber tree* Novj rub the sticky lactic acid 
with your forefinger and you will soon have s<^me black rubber thnt 
is elastic* 

A dandelion's stem is strong and capable of varied movements* 

Pick a stem^ split it slightly At one end^ nnd continue to split 
it as the several portions curl tightly* The long fibers of the 
stem that strengthen it would all curl up if each one were not 
opposed by Its opi>osite fellow* The stem is thus braced by these 
paired springs* Vith a minimum of weight and hollow so as to 
conserve building material* a dandelion's stem Is strong* yet 
capable of considerable movement* 

Each dandelion fruit has a ^'balloon*' for sailing nnd a •'grappling 
hook'* for fastening itself where it ran grow v»lde dispersal is 
thus insured* 

a* Take the oldest seed you can find. Let It float in the 
air. l*hich part of the parachute hits the ground first? 

b* Examine another seed, t^^lch end has hooks? look again* 
t^ich way do these hooks point? How would this help 
insure the ••planting*' of the seed? 

c* Vhy are there so many seeds in one cluster? V?hu might 
feed upon them* ^liat are the dandelion's competitors? 
Will all seeds land on a site suitable for growth? 
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Cotnpotency Measure: Plan a bulletin board of pbotop^nphs, drawl nps, 
and diagrams tellinR the story of the growth nnd rtevolopmont of a 
dandelion. 

Plan a time for conducting a reviov as indicated in ubioctivos I and 2 

Locate other flowering plants on .>r n« <r ibe scbtM^l pi to. Havo chil- 
dren identify plant parts and investiivi*-*' tboir adaptations for 
survival. By referring often to what thfi> nlr»^i<dy knov about the 
dandelion^ the teachei can guide their discoveries. 



Elementary Environmental Studies ^^urriculun; Committee, Vancouvur Publl 
Schools, District No. 37. Environme ntal Educa tion Curriculum 
Guide K-6 . 1970. 
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eEST NPY AVAILABLE 



HABITAT STljl)Il::S 



habitnt miRht be -^xplflint-t^ as tho homt» environmoni t.f living things. 
Habitats are of many forns such as deserts, oceans, rivers, laV.'s, 
marshes, grasslands, forests and sx,ramps, Within each of tht»se are 
many sub-forms. Among the major components of habitat arc factors 
such as water, veather, climate and land composition. 

Habitat is an important concept in ecological studies for living thing? 
adapt to one or more habitat forms. If their habitat is disturbed, the 
inter-relationships of the organisms dwelling there are disturbed, and 
the ensuing "rip^^le" effect can have long-range implications extending 
far beyond the affected area. Man 1/. A notorfous habitat ^Isyypter 
who is affecting the earth to such an extent that he is endangering 
his o A»n existence. 

Lake Erie Is becoming a biologically dead lake largely because of 
pollution. Oil seepage has destroyed marine life along miles of th»^ 
California coast and years may pass before it returns to its former 
balance. Pollution of the air in cities appears to be destroying many 
forms of life in that habitat. Air pollution is becominc so great that 
the change In the earth's total atmosphere may affect living things for 
centuries to come. 



MAJOR HABITATS 



OCSMM 



HH9 





pesttn 



Hums 
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KuUern farming practices have cr^^atoH ollun cbmr,* s. Foruus < f life 
have been endangered by the use t f the gnnl prnJri* s t.f iht* MI<K»est • 
P«*stlcldes have been dciveli>ped and used on c^rtnin ^ni*<;tv'' in order 
to protect agricultural crops Often many of ih^ nnturU nrc^dnlors of 
these pests h^ also been drutr^wml 1*- the >rt ♦ • nhu!^ crv ^lng 
demands for mtu o chemicals for control* Hn- h-* .iri%ct?Hi m^my other 
forms of life birds, fish^ insect , -v^mnals, «t<:* Bt cnuf sucli 
problems per?=ist and continue to inc *^ m iiM; r , rnnr^^^ th** nef^d Lor 
children to ?;tudy etiological impHcatI :n nnd w> r n i^^ore knowl^^dgo 
about habitat increases. 

Look around the school and n arby c<nT!-:iftv. ' ' v^nt nf 

habitats. Types of 'micro-ha It'^t. ^^n most >th sm - include 
blacktop^ concrete and gr;wol iroAs, grass, exp« sid stu* 1 ^ riitchov^ 
shrubsi flowers, trees, etc. t\.nmiiM» the kinj^ lif. ff^und in ivvch 
area. Are sorne types of life found in s*?-i>r^^1 of thi^se micro habitats? 
After exploring the readily visible ^ire^i^, lo^h ^ » lnv,» th#^ surface to 
find other forms (parts of plants, worms, insects, etc.). Place n 
sheet of newspaper under thci branches of shrubs and trees and shake to 
see what drops off. Examine the cracks of concrete nnd blacktop 
surfaces, and bark and leaves of trees and other olnnts to see what 
lives there. 




In areas having major habitat formations, such as forests and fields, 
develop the concept of 'edgeJ' Edge areas contain evidence of life 
that can subsist in cither h^bitat^ or both. Edge areas actually 
are an additional form of habitat with their own unique forms of life. 



Take a small area (square foot and/or square yard) and disturb it to 
learn what happens '^ver a neriod of a few days, weeks or months, aoes 
it return to its original state or does It undergo a significant 
change that appears to be permanent? 
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weather studies should olso be included when examining hnbitnts, Noto 
differences in temperature and Uj»ht intensity in various flreas, Vhore 
are the cooler spots, the wanner spots, and so on? At what tt^mpernturo 
and inoirture ranges do you observe the greatest plant growth or amount 
of animal activity? 

There are many exciting activities that stem from hnbltat studies. 
Taking children outside to examine habitats is one t«y to develop 
greater understanding of our world and man's role tn destroying or 
improving the quality of his own habitat. 
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VI LULIFE PROVIDING SUITAtU E ENV1!U NHENT! 



Concept : Living things will reproduce thcmselv* «^ and .U v* lop in n givtm 
environment • 

Puypos^ of Lesson : To help stuuentr> und^^rst'^nd b<w the ♦^nvironmt^nt cifTocts 
the wildlife population of the area* 

Introducins ; * ^he Cor^c^^^i : Prior to goinR outsido, d^3=jcnss vlth the students 
the impcrt^^nco of food and cover to animals « *^^t>v* tho ia|vn^;inro fend and 
cover to birds^ and ben«^fit5» the\ can j;ei fr<ni^ v »n n v;^t**r c^^nF**rvation 
measures « 

Oeveloping the Concept : Tt^e pupil? on n walk through the school site and 
immediate neighborhood^ park or ctn^otiry* St^p nt ari^ns that pmvide good 
habitat for wildlife* Students vill noi b;* able t< nctua! ly sr* much of the 
wildlife but they are encouraged to look for signs of the existence of 
certain wildlife in the area* ^^hy do c*^ttain arras have more wildlife than 
others? The teacher acts as a guide) by asking questions such as: 

1. What are the* environmental factors existing in one area but not in 
another that encourage wildlirot 

2. VJbat environmental factor discourages wiltUifot V^hv? 

3» What evidence do we find that wilulife ilvt:r> 1m loV (Nest^ 
burroughs^ wastes^ tracks, empty shells^ fui.-v, Iuum^s,) 

E^^t^ep^j^T^g Concept : During the lesson, pun Is have been asked to 
observe different environments and the extent of tf^* o'^istenct? of 
wildlife in these areas* They are asked: 

!• What are some factors that influence the environment that are 
controlled by nature? By man? 

2, What are some things that can be done to im?iri>vo t environment 
by nature? By man? 

3* Who has the responsibility to see that this is done? 

What Is the responsibility of the citi^.en in wildlife conservation? 

S» What Is the effect of Industrialization of the country on wildlife? 

6* How do**8 the ^apid growth of our countrv with n^snect to housing 
developments iid superhighways affect wildlife In this country? 
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lixing the Conct>nt ; The class dlRCusses whai nerds to he d»»ne to ht»i 
:^rcvld^ hoMtat for wildlife. Topics for dlscux«5lnn way ho: 

1. What city, state, or f..her officials can do to help nrovldc for 
wildlife. 

2. What you can do at school and ac home to conserve wildlife. 
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BUILDING AND USING A KST COPY ||VJ||y|B|r 

Using a tcrrarlum or '^gnrd^^r* undr^ glass** !• vonr cli^ssrotm can ho nn 
exciting and enriching experience for both you nnd your student?;* The 
discoveries and learning experiences resulting from th<* use of a clnssroom 
terrarlum will enrich your regular indoor nctlvUios well as pr<n>i do a 
bit of nature in your classroom during the Itsnn imn>ths between October and 
AnriK 

A terrarium is a mi nature hebitat* It displny>< living plants and animals 
typical of one environment and provide*^ the <^npc>rt uni r y to observe 
adaptations and interrelationship*! exi >tirp nrionr, <;^^mo thr livlnp 
things that make up a natural habitat, Conf^ervat l* n i^f moisture^ protection 
against sudden changes in temperature, and provision for light are the 
basic principles of a terrarium. The plants thrive because the water that 
transpires from their leaves and evaporates from the soil condenses and 
keeps the moisture content constants 

AltTiOst any glass or clear plastic container that cr^n made fairly air* 
tight can be converted into a terrarium^ Size can vary from a tiny Jar 
or plastic cockti.il glass to a three^or four-foot commorrial terrarium* 
Probably the mc^st satisfactory container for terraria are straight- sided 
tanks such as are u;5ed for aquaria* The rectangular tanks are easy to 
plant and to care for; they provide sufficient air space; and they permit 
an undistorted view of the plants inside* 

Simple, Inexpensive containers may be constructed in the school room 
by using panes of single strength window glass taped together to form a 
glass box« The simplest type would be an all «ilass cc^ntainer constructed 
as shown in diagrams A and B« A more substantial container can be made 
by taping the glass panels together at the ends and ihi^n setting the glass 




Kides into plastf*r of l^aris in n hakinj* pan as «^huwn In «U«Rrains A nn*1 




Have tvjo pieces of glass cut so that tbr^y fit the long 
dlmonsion of the bottom of the pan by 10 inches high* Thon 
have tw shorter pieces cut to fit betveon the lonj? pi ecus ^ 
and also 10 inches high; locate them one at each end of the 
pan* (These tvjo shorter pieces vill be substantially oqunl 
to the width of the bottom of the pan minus tvlce the thick* 
ness of the glass used*) Make a rectangle by taping the 
four pieces of glass at the corners* Fill the pan two* 
thirds full of plaster of Paris and put in thf? rectangle of 
taped glass* Allow the plaster to harden* For a cover use 
a piece of glass slightly larger than the opening so that 
it will not fall in and damage the plants and animals* 
Place tape on all exposed edges of glass. Including cover* 



VI th the container secured ^ you are ready for the satisfying job of 
planting* You have a choice of many different habitats, depending upon 
your location and interests* You may choose a woodland habitat^ a 
desert habitat, or even a cultivated garden habitat* Whichever type 
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oi iiAbilAt vvui choosii^ Lho soil 5>renarf^l 5 ?^ I r^ icnUv l1u» \uk , 
Ur|»in hv nl/^cinp n l\^Hi*i8M:h loyot of pn^voi ui bbl% ^ In tUo Ui ti^iu 
for dr'^iniif,*^^ Ml** In hit of chnrc«^<^l 1< vou HV^ to Vor^n rhi- 
^•^rrnrlum •svr<a<.'* On lop of this put n counl*^ of !ncb«*ft of sH^htlv 
dampened soli* Then put in th«> plants that your students h.ivo cho^on^ 
arranging them in a pleasini^t natural manner, with th^ tallrr plantfi 
at the back* 

After your t^rrarium is nlantod, modoratoly vi^t tho soil and clean tbt» 
inside p,lass« Then cover it with the sheet of pins?? tr prevent evapc^* 
ration and to ;>reserve a more even temo«*rature* Tb** cover should fit 
loosely enough to allov air to circulate. Your terrarlum will do best 
if kept in a cool place in pood li«ht but not direct sunliRht* If 
much condensation apooars on the glass in the morninp, lift the cover 
for an hour or tv^^* However, if the plants be^in to look dry and little 
condensation appears, the? garden needs a light spraying. 

There are some special wys that you can help your students dr^vvl*';'^ a 
deeper awareness of their environment, using the classroom terrnrium. 
A few are listed below* You or your students may think of many others* 

GRAB^EAG TERRARIUH 

If it is wintertime when you decide to build the terrurium, dc^ not bo 
discouraged because there are no plants growing at that time^ Build 
the glass box anyway and fill it with sand, charcoal, and soil* 

Tlien with a flat spade or shovel, find a place tli.'it leoks like it may 
have seeds or dormant plants in the soil, A wod j^ntch would bt* fine. 
Carefully dig up a section of soil slightly smaller than the terrarium 
and about an inch deep* Carefully place the soil in the terrarium, 
disturbing it as little as possible* Sprinkle a little water on the 
soil from time to time* Plants will begin to grow* Keep the top on, 
though, and vjatch for worms and insects a^ well as plants* You cannot 
tell what will be in the soil* This type <^f terrarium may be more 
interesting than one in which you have handnlcked the plants* 

COMMUNITY STUD Y 

This terrarium project provides an opportunity to study the varic^us 
soil ccmmunities found around vour school site and to observe the 
interrelationships between soil, plants, animals, and man* Cover the 
bottom of your terrarium with one inch of gravel* iMaco on tup of 
this a three- inch- thick sod of grass cut to the «i?.e of the terrarium* 
Make every rffort to keep the sod intact while putting it in* 

Sprinkle it thoroughly with water* Cover and keep it in semi shade in 
a fairly cool spot* See what develops* You will discover much animal 
life, in addition to plant life, in your survey terrarium* Keeo a 
record of the insects centipedes, spiders, mites, and others that 
may emerge* 



•89 



BIST COM RVMlfiBlE 



; tM-r*! nnv r'«l 'r>mh| >s ♦hat yon ohstMVt-, Trv nlt«^rin^» «,«'iv >: r».u- 
monl nn<1 roct»rd vbiit hApi>ens. 

An oRnoclnlly pt^pulnr torrflrium proji-ct :nv<Ovor u; inr el.sir «^!,')':iic 
{ii,iRsr»s ns indivlduAl tnrrnriums. lli,. pj isst^s .ir.' nv,iil,nhlo rr»»m 
moR: hflr sujoly compflnios. The H-o-. sixo v.«r1;: brr-i nr>d unly c^sis 
,nhout si>; cents oach. iVnldos lh.« p,lnRRoR» vmi will tumkI «;ni»j(.' nmall 
p,rnvol, chnrcoal (briquet tos wuld wrk fJno If cru-horU, plnstic 
'^»-ip, and rubber bf»ncis. 

Have the students place about one-half Inch of gravel In the hx^tum . f 
tho plnss. A fow smnll pieces of chnrct>fll mny hv n<i(itv» noxt . Thon tv^ch 
child -ehtmld obtnin a snoH anount of r.tu I (nhout om^ to tvf> Inches !n tho 
Ulass) and place It on top of the pravel nm* chnrconJ. 

The next ste> is for each child tn select tv<> ,.r throo sn,,n H plant v 
or w,.edR .^nd carefully trnnsnlnnt them into his terrnrium, makinr. ^ure 
that he Rets the plant's roots veil as the plant » stone, i^ioce 
of WMui, or snail clump of moss mav be added for efrecl. The student 
may also add a snail insect, such as an ant. If he uishep. After the 
terrarJum is ct>mpleted, it should be moderatelv vatored, hut m>t 
soaked , 

The final step is to cover the Rlass vith clear ol.isUc wran, fasten- 
ing the wrap ORainst the sides by nlncinR a rubber band arounc'. the 
Rlnss. The terrarium should be roaH e-' with the child's name and thon 
placed in a cool, semi-lighted nrea. They should not be in direct sun- 
light. The children will become deeply involved in the project as 
the plants in their terrariums either thrive or die. The differences 
in results will lead to many stimulating discusj^ions. This v»i 1 1 be 
ospecially tfue if each child keeps records of what and hov much <.f 
each item he puts into his terrarium and its day-to-day developfl.pnr . 

For variety, you might try making tw identical terrariur.K ami beforo 
sealing them put some sort of pollution in one (auto exhaust, oil, 
insecticide, etc.) and then record any differences vou notice. You 
might also try poking a hole in the plastic cover of one terrarium 
and leaving the other sealed. Record differences, if any. 
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sou. gtMMl'NITIES 
VVito dovn your rt<»scription of "soU." 



Choose one of the following typos of areas in or nenr your schoo? site, 
or you may f*nd a type th#»t Is not listei'. 

( ) Flower bed (with thick growth) 

( ) Flower bed (open) 

( ) Lnwn (out in open) 

( ) havm (under tree) 

( ) Sidewalk with large cracks 

( ) Soil with board or other cover 

( ) Dirt pathway 

( ) Blacktop with large cracks 

( ) Soil with weeds 



Take an ordinary coat hanger and bend it Into a circle. Place this 
wire circle on the ground in the area you have chosen. The area inside 
the circle Is your study plot for this exercise. 



^»aHe the foUowinc observationB in vour study at^a . 

Observe and record the kinds of plants in your study area. (Include 
evidence of plants.) 
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BEST con JltfJ^ll 

the satnt^ for iinimals ond evidi*nco of animals* 





NufiBER 




VHAT TS IT D( INC. 



















































Dig dovn into the soil two or thr<^f» inches and sift through it. Plaice a fev 
handfuls on a piece of tohite papot and examine It uj^ing a hand len?^. 
Ad 1 any plants or animals you find to th^s above chart. 

Hov doe^ the soil feel? (Texture) 
Describe the smelK 
V'hat color is the soill' 
Determine and record the plU 

Soil temperature at depth of two to three inches^ 

Air temperature just above soil surface. 

Air temperature three feet above soi 1 surface . 
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^-'^^Ini; the data have recorded from your observations^ and the Inforniation 
< n th^ last page of this exercise^ write a dc^scrJjf^tion of the soil in your 
i I udy plot « 



Compare this description vith the one you wrote at the beginning of the 
session^ 



Describe what you think it would be like to be a tiny Insect living in 
the soil community (3'' above to 3*' below soil surface) you have just 
studied. 



What similarities do you see between this small community and the 
community that you live in? 



What new understanding or concepts might your students receive from 
an activity such as thi^? 
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Ksi kmmiT 



rho information this nap.** vUl 1.) vou intori>rot tbo cnUocton fr^ift 

SI II COLrK 



Soil Surf,«^e*^ Color 


canic hatorinl 


Erosion 
Factor 


\<^ratifm 


■ 

Avai Inhlo 
tr< nun 


Fertilltv 


Dark 

<d^rk grey, greyish 
brovnr^ to black ) 


Exeo! lent 


Low 


ExCfl lent 


Kxcel li*nt 


Excel lent 


Moderately Uf^rk 
td^irk firoy^ dark hroxm 
to dark vel low- brown ) 




Mo<^ 1 um 


Gr>o<^ 


Got'id 


Good 


(pnlt^ brov*n^ yellow- 
brown to yel low ) 


Li>w 


High 


Ijhw 







S(^n. TEXTURE 









Snndy 


Poor 


Good 


Silt 


Beit 


Good 


Clay 


High 

ilov availability to pljints) 


Poor 



SiilL pH 



Plants need moro food elements In order to f.row woIK These elementj^ include 
nitrogen, phosphorus, potash and sulphur. The amount of pH affects how 
readily plants can get these elt^nu^nts, 

I 4.5 6.5 7 K.5 

t I t < < -^.i 

(i to 4.5 Is too acid <Mo<it plants <R*5 to lA Is ton alkaline 

for most plants ) do best here) for most plants ) 

Examples of plants in pH range: 

nH 4.0 - 5.0: rhododendrons, camellJas, azaleas, blueberries, fern 

pH 5.0 - f^O: :>ines, firs, holly, daphne, spruce, oaks, birch, willow 

pH 6.0 - 7*0: maple, mountain ash^ pansy, asters, peaches, carrots, lettuc-=* 

pH 7.0 - H.O: beech, mock orange, asparagus 

SOIL TEMPERATURE 

Plants do not grow well when the soils are too cold or hot during the grow- 
ing season. The following chart of temperatures applies to most of the 
temperate zime. 



Soil Temperature 


Growi nsL Conditions i 


Less than p 


No growth, soil bacteria and 


400 F to 65*^ F 


Sopic* crovth 


65" F to 70^ F 


Fastest Rrowth 


70O F to 85*5 F 


Some growth 


Above R5° F 


No crotrt:h 
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ART 

l)i*cov«> rinp Shapf> and Form 

Hnve iht- chlKiron look for shape and form in naturfll obj«.ct8. rtsk 
questions such as the following: V/hlch loaves arc egg..h«ped, and 
which fire heart-shaped? How many triangles can you find In seed pot^s? 
^h«^t shapes are found Jn honeycombs? In flowerst In snowf l«kos? Have 
you noticed that the edge of an acorn cap forms a circled Have vou oh- 
served the square cross section of new blue «sh twigs «nd of rhe' stems of 
the p ants of the mint family? Mow many different forms and shapos can vou 
find in natural object?;? 

Children will find many new id^^ns for artistic patterns and de«is>ns as 
thoy discover the variety of shapes ,.nd forms in n^ituro. 

'.SHctChinp" SonnrK^ and Mf^v^m^ r^f c 

ti2^7n/^? increase their awareness of things about them nnd at the s«n,e 
eiampll" ^^^^^"^^ ^" '"^^^^J^ sketches of their impressions of sounds. For 



A wren's chatter 



A peewee*& call ---- — — 
picLre!'*"^^' '^^ "^^"^ ^ ^ phantasy 

IViTi^ «"*^ «f ^^^^ fights can be sketched and used in 

a Similar manner* 

A 3ltt Look at LifrM^ n\mn 

Choose a very small section of some plant. This could be a spear of grass, 
took ff iT ^" ^^^'^^^^^^^ chlckweed, thistle, etc. l„,aglne how this S^!d 

PossibL Ld l^trn T\^*'^^!r- ^ tn^nglfylng glass or microscope If 

possible and actually look to discover patterns* 

rfl^r ^i^^^^^'^^V^^ ^''y ^° '"^^^ « lonely design. The color 

does not have to be the actual color of the plant section. 

Bark Patte rn Rubbii^ g^ 

Rub the side of a fat dark crayon on a piece of tracing paper held firmly 

ZLTZt llLlZt f " ''''' ^^^^ the'pa'tLrn of theT 

t^y to match tJ2! "f.rrr*^ Exchange the rubbings and 

try to match these with the trees from which they were made. 
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BEST m WM"®IE 

Kxorct&e in m>v olooinc Vit>ual Porc«»ptioi^ 

iuivo ynur cins.s dr«w v«hat ii f«oos froro th»> schi'*>l i?n>und or on tho school 
giuumJ. Is th«' vlsia boautifuK Vorth carinp for' Could it bt» injprov*»d'. 
Hovt> thon drflv whnt wlRht be chanAt'd. ^oor, this '^URgost s<»mp flctlvlt!*?s' 
A cloan-up. a drive to p,et Utter conlainors? IVrsonal rosponsf hi Hi y'. 
'•"indov boxes? So»e change in land use and priorities: Ml^ht this activity 
inillat*? some changes? 

Nature's Matter ifl Is 

Sketch a nicturc of an object on the <^chooi site, on henvv paper, usinc 
^ naturnl materials. Grasses, le.nves, charcoal, dandeiions. rod hark 
tr<^m rotted stumps can be used for colors. 

t'bserving Colors 

Schedule a hike for the purpose of observing colors in both n.<^tural .md 
»nan-m..do objects. At most tinics of the year, a great deal col,>r is 
visible outdoors. Jkny shades of green are anparent in erass, tree< 
bushes and shrubs. Tree trunks a.d branches offer grays; greens, and 
reds. The seeds and fruits and vegetables in the autUTnn cover the ohole 
color spectrum, and the leaves set the landscape ablaze with color, nil of 
these are in addition, of course, to the hordes of f lovers to be *?een in 
the spring and summer. 

The children nip.ht enjoy making charts or list- showing where various colors 
appear in the materials and objects observed or collected. 



Slill. PAINTING 



l»«rposo of Activity: To help children unt^erstand thnt ih^re are many 
lypi's ond colors of soil, dep«ndlnp upon depth, location, etc. 



A. Mater Is 



1. Main soils and sands of as many colors as possible, collected 
from around the school site. 

2. Baggies to hold the soil. 

3. White glue. 

4. Container for glue wixture, 

5. Brushes - two sizes, both small - 1/2 inch and 1 inch. 

6. Vood or cardboard (consider the weight of the piece of wood 
since you may wish to frame and hang your final results). 
Uf you used a piece of wood with an interesting wood grain, 
you can incorporate the wood grain into the scene.) 

B. Preparation 



1. Gathering soils 



a. Where - on or near school site. Emphasize necessitv of 
gathering many different types and colors. Ask chil- 
dren to carefully note where each type was found. 
Discuss . 

b. What 



(1) Sands 

(2) Garden soil 
<3) Peat 

(4) Clay 

(5) Crumbled rock. 
2. Preparing the glue 

a. Fill a jar or glass half full of white glue. 

b. Add enough water to fill the container. 

c. Keep some glue in the original container at full strength, 
3« Planning 



a. Plan scene, design, or picture. 

b. Sketch plan on cardboard or wood. 
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Soil i*ninttn|\ 

2* Sprinkle on st>} \ , 

K Hrush f>luo tni ^^nothor ^ri{\ ^ f your picturo, not acH^c^^nt 
to th** <lrv*nf, ^^rt^a. 

A» Continue* unt H the scene is con^plotc 
5* *>uj»Rost ions : 

For blondinR colorn^ wr^ henido c*nch othor vhen 

Ff>r sharp color distinctions, wait fc^r drvinr. 

For sb^rp and narrow iJncs^ ^Pply ftluo In full 

strrnj;tb <hroclly froin bottUs sprinkle soil, 

«m) shjiil-e off oxcess immctliately* 

For any raised 11ms «P»^ly ftlue in fuU stronjitb 

diri?ctly. 

For n hoavy rnlsod obj^^ct , i^ix your soil tx^ith 
plasti-r of Paris and apply inimodlatr*! y, r,iy ^ 
small amount with a great deal of sni ! in it 
becauno it drives Hgbter than it poos on, 

Prcsorvinp, 

1* ^^*hen thtp soil has completely dried, stand the picture an 
slide jnnd th<=^ loose particles will fall off^ 

2* Repair any areas that need it, 

^* Spray tdth plastic* 

^» Fnitne if you wish* 



Air polluiJv.n cni h.HoM, H t... , !. »• cl;^ss sludv. Jet pianos 

vmii HH pounds ;n.'Uit«nt. - f. . u«v. clnsij count number of 

planvs t.yinp ov-r ,n this s.>v^^ral tin»os at 

diff».r<^nt Lours ..f c.,n ^ - • COcuhnto what occurs within 

n 2A-hour poricV.. Porhe^ps t h.. cl.ss u. .\d \ikv to publish and distribute 
findings. Sinihu M.u i s vou}n with auton,objlus passinc school 

One auto enitr. 3(«.C pt>umu ot ,„.| ,t,,n'. p.>r y^ar. scnool. 

Measuring Troa ! »« »x':l 

trtrvn!\^''f ' ' • V" cn.ts. Take a stick whn.e 

l^ tl. r l^-^^^-^^-*^' - ^^--'^ .t. shndow. Mc^asuro the shadow cast 

bN the treo. . • inj; n r,,: j , ^..louUit.^ rho h,>ip,ht of the tree. 

shatiow of s!.!ck shadow of tree 



.SJ.3CK h^.Rhr tree hi^ight 

Studying the otr^r^tv^^ inf^t^^s 

nroh ^^'^^^-^^ '^--^'.^'^ '^^'^ strength of insects. U will 

llr!!^ rr-",^" ^^"'^^^"^ dragging an object 

strength he could move p houider \wighinR several tons. 

Have the children solve problems such as the following: 

1. If a man weighing 200 pounis could move 20 times his 
own weight, how nsany tons c^ould he move? (4,000 
pounds or 2 tons) 

2. A staR beetle can lift 120 times its weight. At the 
same weight ratio, how much could each child lift? 
<For a 100-pound child, 12,000 pounds, or f tons) 

3. If a bee flies eight miles per hour, how long would 
It take it to make sIk round trips to flowers half a 
inlle from the beehive, not counting tlrnes at the bee- 
hive or at the flowers? (22-1/2 minutes) 
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BEST WMIABU 



minul%% Hun ^Uroct th^^n 1^^ nu^iisur^- tho anl atit^ fiiv^ in.iuv 
lh#* >t»ri<>d of limo thnl H vns ohsorvini* 

\kivv tho rhn<tr<*n (Wti*min< ho^? fr,r ihov wult! if th<»y tr»ivt*lof! the 
MHti«* numhor of thoir ovn KnU loni^ths in tho si^in.- ;^t*rind of tiin*"% Thon 
bavo them find xho rc^to of j^pr^cH (!n n^Urs ;^or htMit) thnl thO> vn^uld 

.*oin#^ I ni< ro<t ir,).'^ n^Uio v^^rU can bo cnrrfo^f* out bv compnrlnp body 
h^n^tbs t^f /^nts nnd of humnn holnj;s, li^Rethot ^x^Ub roloUve distnnco?^ 
tra^v md r,^li*s of j^poeri (in btuly i*^ngtb?« por rnnuto)* Tho t-^blUhon 
njny '^nnt In bf>'^ ft.ir tht^y cr^n rwn on th«^ ^^^h^v^round in one iT^inuto to 
Rot bn.^T'^ for conpnrison. Tbi ?5 can lo^^d to Turlbor oxnrrionco in 
tn4^n«ur!np nnd timins^^ tmd c*nlcuiat inp, r^to?; of ?5pood, K c^n «lso 
prt^vidf* dti^^i for m^ihinp pTt^pbs. 

ibsorvinif Mathcmrti cs in U^al Kormgtion 

In ibo o;^rlv spring, vb<*n l^^^^veis ar<^ <^uiti? *^innlU bt>1d n hr^^ncb of n 
troo down so th/it t*nch child c^in oxatninc tbo Icnvo^. Lr^t tho chlidron 
diiTiCovor thnt o^ch littlr group of Io^voj^ hns f,r<n^^ out of ono bud. 
(Chooi>o n timet \^hvn not nil buds firc» complotoly opon^3 

Hnvo onch child oount f\n6 romtnnbor tho number of !«^nvos in n corlnin 
chos#»n bud p.roup* Sovc*rnl childrt^n can be counting nt ono linio^ 

After nil thr children have told hov mnny leavos Ihoy hnvo chosen, 
c^ll attontion to the nuwbor spoken most often: four, fiix^ r»ij;bl, 
ten^ Even some first graders v'll recoi5ni7.e these as numbers thf^y sny 
x^hen they count by tw^s^ 

Let them arrange themiselveft in tws and count thomr.i^lves, Hnve tb*^n 
look at the leaves lo see if they iire arranged in tws. 

This provides ja g<v%d chance to teach the word *'oppor.i te^" vbJch ^^i 1 1 
lead to further investigation to find out vhether all the leaves that 
grov in twos grov op]>osite each other* 

Using Number and :^ize Concents nn the Playground 

All children can be active in number work at tho ni\mt\ time by foH* ving 
directions such as these: 
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K Tako thr<fc»ci stops forward* TaKo fiv<^ vi,..^?; t?^ the* loft. 

2» iMck u;> six leavoi^ (or t^^bbloF). ^ ov» v u run ,irranp,»> 

tht^m in cJ1ff<>rent Vind?^ of proup?^* 

J. nrrnnge sevon loaves (or pohhlos) ni t^rd^r of vuH 
the Iftrgest one first *^nd ^.hr ,<5iiirinr?Jt t>no 1,i,^t. 

4. l^Jck a lonjit bladi* of gri^^s an;^ a very !^hot\ onr. Find 
throo ot!n*r blados of grasr vlioj^o lonpth is hotvo^^n th#a 
of the long bird'- and the f^hnrt om** 

Makini^ the Concent of an Acre ^Comv. h\ivo'' 

Children of ton vender what an aero is v^^en they hrnr t-ibout l^nd inon;>ure. 
Encourage thf* whole clan^ to dif?covor th** sir.o of nn r.cro by pacinf, off 
lines In a fields the school Rround^; (if lar^o onou^h)^ or alonf thi^ 
streets of a good^sl^ted city block • 

An acre contains 43»5f>0 square feet. Of course^ its lenf,th and width 
can be selected In different way^5, but their produce muj^l bt? 43 ^^ff^ 
square feet* One of the following seti? of din^onsion*? (given correct 
to the nearest foot) i«lght be used, the choice depending upon the shape 
of the school grounds^ fields or other space available: 209 feet by 
209 feet; 150 feet by 290 feet; IW feet by 436 foet. 

If space and circumstances pemiitt the children might start nut as a group, 

and a child iDight be left standing as a marker or ^Tence post^' a^ each 

SO feet Cor other distance) is paced off. In this case, when the measuring 

is complete, the perimeter will be outlined by living markers, and the 

ii^ole concept of the size of an acre will have *'come allvc*^ for the children^ 
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BEST «Hnr «V«U8lf 



^a\V Un « tv nn'^l a mO-foot dlstnnc*^ tv.« iiRH>s, Kocor«» mi«»b<- 
vLoos \v-u l«"»V oncl> Hwo, 

Nun>b»)r of fct In <Hstrtnc#» waikct» 

Numbor of steps 1st time .....................^.....^ — 

Nuntbrr of stepH 2nd time - — 

Totfll «;te',*8 

Nov divide total number of steps into total distance. 



Tot a! dtstance ' Total steps Nuwbrr of feet in 

walked taken each step 

Note : Round the length of your step to nearest whole font or half font. 
(Example: 2.0'; 2.5* ; 3.0'; 3.5'; etc.) 



MEASURING AN UNKNOWN DISTANCE 

To determine an unknown distance, walk it in a norma! step both ways. 
Then divide total number of steps by 2. ThJs will give you the avcroRo 
number of steps you took In that particular dlstnnce. 

Then multiply averaj^e number of steps by number of feet in your step. 
This will give you the unknown distance In feet. 

Example: 

Number of steps both ways in unknown distance - 250 
250 • 2 = 125 (Your average number of steps in unknown distance) 
125 steps X 3.0 tnumber of feet in your step) * 375 feet 
Unknown distance is 375 |eet 
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ERIC 



#\ piano tnbli* ii^ n devlcii fc mp;>lnj4 an area without usln|> a con^paHs 
or much moosurlnR^ Only on menf^uror^oni Is necdod that of a baso 
Une% All object?? to be niniijHHl ar%^ then located by t riangulation or 
the Jnf^rsect ion of i .noa* 

Twc^ mt»d i t ^ii** s ? «od cardboard boxes (should be ap >roxifJiately 
3* high whc^n placed on ond, on«i on top of tho other) 
12*' wooden ruler 
MfijkinR tape 
Map tacks (2) 
Small nails (2) 

Paper (standard sIec unlined papor is fine) 
Pencil with era?^er 

Vooden stakos * -ither station markers (2) 
Preparations 

Planer ' ^^l e Const faction 

a. ^la< ^ c. -dboard boxes one on top of the other • Thread boxes 

tog^^tner with stout cord% 

h« Tape paper to the top of the box. 

c* Ihi^ 12'* ruler will be used as a sighting guide. Drive a small 

naii Into tht> ruler at each end making sure the nails are 
equidistant from one edge of the ruler# 

U^e of a Plane Table 

a« A miniiDum of two people should be 4sed« 

b« Pick the two objects to be included in the map that are the 

farthest apart. Set up your boxes near one of these objects 
to be included in the inap« 

c« Drive a stake at the base of the boxes « Then pace the longest 

distance that must be mappet^ and drive in th<^ other stake^ in 
the viav back to the plane tablet pace the distance* THIS IS 
IH^ mVi MEASUREMENT NEEOEO. 

d* Orient your map in the direction of this line* Draw this line 

on your map rem«nber to make a scale* For instance 

1" * 100* Then on a paper 8" wlde» a space 800* wide can 
be mapped, 

« 40* On a paper 8*' vlde^ a space 320* vide can be mapped* 
V * 20* Space 160* vide can be mapped* 
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BEST con mum 



Uboi the lucaUon of your box "stfltJon U" i.^bol tho f.u ouo 
"Ktotion 2." Plflc^ a wop tack at eflch station on your pnp*?*-* 

Lay the rulfir so that one edge is alonjt the points on the pflprr. 
Nov turrt th«» box so the nails on the rulor sight from point 
I to point 2. This orients the plane tablo correctly with the 
base line. The map must continue to b*» aliRned with this hose 
line during all future mapping. 

Keeping one end of the ruler at point I, rotate the far end an 
you sight along the nails until you see the object to be mopped 
(tree, building corner, telephone pole, etc.). Draw a line along 
the ruler extending to the edge of the paper. Label this lino 
what you sighted. 

Repeat until you have sighted all the objects you want from 
point 1. Vou wi4l, on your map, have a number of lines radiating 
from point 1. Include at least five objects. 

Now move to point 2 on the ground and orient your map back to 
point I. iiake sure map, box and you are at point 2 looking at 
point I. 

Take sights on objects sighted at point 1. Where they intersect, 
you can draw the object (tree, corner of building, etc.). 

When you have finished, add the following to complete your map: 

Scale Title 
Date Legend 
North arrow Map makers 

Check -- As a check of your accuracy you may want to pace to a 
couple of objects and check your map scale to see if they ere 
the same. 

How could you use this method to measure the width of a stream 
that is too deep for you to wade across? 
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SOCIAL STUUIE^^^ 



TrAnsoortation Study (to be done at <» vie\^olnt nv rlooking your city). 
Is transportation important to a city? 

How many tools of trnnsportation can you obs^^rve from here? (Water, 
boats, railroad, freeway, etc.) 

Research into transportation history of your city. 

What types of buildings do you find around the water'j 

Khat types of boats come into the harbor? 

What sounds can you hear that relate to transportation? 

What transportation tools are used to bring in the things you need to 
live on? 

V.'hat type of transportation Is most common? (Automobiles) 

What will the freeway look like in a few years If there are twice as 
many automobiles as there are now? 

Should we make twice as many freeways to carry the automobiles? 

H wye Una 

Early man tossed his garbage and litter out. What remains of it today? 

Fasten samples of 20th century garbage and litter down with pegs on 
the school ground. Observe it for several weeks or months. What 
disappears? Why? What remains? Do ants, flies and fungi take on 
new importance? Are polyethylene bags and aluminum cans comparable to 
any of the rubbish of 100 years ago? How can mechanical recycling 
help? 

Communities 

Outline a community on the ground with a piece of string. Count the 
number of things inside the string. Divide Into living and nonliving 
things. Decide how you know something is living. (The wind moves. 
Is it living? Why?) 

Toothnick Hunt 

Dye wnndcn toothpicks various colors --brown, red, yellow, orange, green, 
and black. Scatter in forest duff. Know the exact number of each color. 
Ask class to pick them up. Limit time for tMs. Which colors were hardest 
to find? Relate to animal camouflage. 
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t'-^»t>^rns of v^hnnpo 

i^attorns of change can be notod by having children r<^lnte (sketchos, 
descriptive phrases, etc.) the foi lowing at on outdoor site: 

a. Vhat would you Sfie, hoar, fool, tasto, and smell at 
this spot at 6 a.ro,, at 12 noon, at 6 p.m. and at 
12 midnight. 

b. What would you see, hoar, feel, taste?, and smell at 
this spot in the fall, in the winter, in spring, and 
in summer. 

Follow this activity with a creative writing *:,<pcriencc in a diamnnto 
form which requires the contrasting of tv« things. 

Bo an Animal Home U etcctive 

Divide the class into teams of four or five members each. Give *»ach team 
five minutes to see how many animal homes they can find. T^y homf'S or*.' 
not to be disturbed 1 At the end of five minutes all teams return and then 
each team In turn leads the other teams to the homes it found. We 
usually call any kind of animal "nursery" a home— an apple with an 
insect larva in it, an insect gall, ant nest, spider egg case, underside 
of a stone (often a home for sow bugs), a bird's nest, a wasp nest, etc. 
Sometimes we call a spider web a "home" (at least the spider gets 
her lunch there). Other homes might be a snail shell, clam shell, a loaf 
with insect eggs on it, bark with eggs on !t, a cocoon. 

Neighborhood Survey 

1, Many types of people live in your neighborhood. There are painters, 
doctors, school teachers, etc, 

2, Take a survey on one block and find out who lives there. 

3, What is the most common occupation? 

4, Write A report on what one of them does. 
S ynermarket 

(Point out that we depend on th»- supermarket to stock the food we need 
as the supermarket owner depends on us to buy for his livelihood.) 

1, Can you find anything in a store that doesn't come from the 
natural environment? 

2. Have children find as many examples of products that are sold in 
their natural state (lettuce, carrots, etc.)» 
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3. Of those named, have t^ow find out what part of the plant they 

eat (root, loaf, stem, seoHs, etc*)* 

t^. What lt€*ws dn they find that have been changed from their original 

condition (maple sugar^ hairbrushes^ etc*)* 

5^ t^at items can they find that have been made of a certain product 

such as wood, cotton, etc* 

Have the children draw a map of their classroom. They will have to 
decide on %Aiat symbols to use for the various features found In the 
room (desks, windows, etc*)* Ask one child to leave the room and then 
have the rest of the class hide an object* On one of the maps, mark 
an X where the object can be found* Ask the child outside to find 
this hidden object by using the map* 

This exercise will cause the children to begin to observe their sur- 
roundings more carefully; in this case their classroom* t will alj:o 
help prepare them for mapping exercises in the out-of-doors. 

Buildlny Walk 

l« Have students observe the variety of materials used in building 

their school* 

2* What building materials are used for different purposes* 

3. VhBt are the different purposes (l*e*$ different uses of glass, 

wood, concrete, etc*)? 

4« Vhat changes occur in buildings (from weathering, wear, erosion, 

human abuse, etc*)? 

S. Vhat determines the use of certain kinds of building materials 

(hardness, transparency, beauty, cost, etc«)? 

6* Vhat materials are used in their natural state and v*iat materials 

have biden refashioned? 
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THE ^^B OF LIFE GAM£ 



Backgrouml InforwntJon: The aim of this lesson Is tr^ lllustrato bow 
living organisms depend upon natural resources for life and what hnppfn?? 
when a resource is removed. Constructing n community wt^b of string helps 
us to show how involved one factor such as water, soil, sir, sun or oven 
an organism can be, and how the balance is upset when such a factor is 
removed. V?ithout a knowledge of the intricacies of the web of a convmunlty, 
man sometimes unwittingly upsets things, either by introducing fl factor 
that IMS not present before, or by removing a factor that seemed un- 
important until it was gone. 

Materials Needed: Ball of string (or strong thread), 3x5 cards. 

Activity: Give one labeled card to each of four students. 

1. Sun 2, Air 3. Vater A. Soil 

To each remaining member of the class distribute a card naming a common 
plant or animal such as grass, mouse, hawk, cow, roan, ea -thworm, robin, 
garter snake, and so on. Remember to give some of the names of parnsltrs, 
scavengers, and decay bacteria, too. Seat the class members in a circle. 
Now connect the child labeled Siia with all the other children whose cards 
Indicate a direct relationship with the sun. For example, a string should 
connect the sun with grass, mouse, hawk, man, earthwrm, and so on. Con- 
tinue doing the same for fiix, wrtter > and jaiii. Consider what the would 
be like if you added another ball of different colored string to represent 
Indirect relationships (earthworm needs sunlight because It cats leaves and 
they need sunlight), to show all indirect relationships would be hard to 
handle, but it is worth considering and discussing. After the direct 
relationships are shown by string, think what wt^uld happen If one important 
factor were eliminated. In a marsh, draining would remove the water one 
of its most important sources of food and shelter. In the web constructed with 
the class, let one of the Individuals (water for example) drop his strings 
and see **at happens to the rest of the web. Can you see that a general col- 
lapse sets in? Discuss how other resources might be removed and what effect 
this would have on the web. 
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LESSON i *I AN FOR A UNi) SIKUIATICN 



SntnP lr»f<.r«>at1nn About Sim uli^ticn Games (Use as nof^ded to set staRoO 

Simulations are oporating raodols of real llfi> situations. They m^^y 
be about physical or social situations. 

Most simulations for classroom use involve role-nlaving—tho roles beinp 
acted out to correspond to the functioning of some real process or 
system. 

Most simulations for classroom use Involve fiflialafi (a game is defined 
as something enjoyable— however serious it might be--lnvolvlng com- 
petition for specified objectives and observing rules). 

Some simulation games are based on environmental issues, t'hat are some 
benefits of using simulation games as an instructional technique for 
investigating environmental problems? 
They're fun. 

They get people Involved. 

They are a logistical ly easy way to prepare peopie for an environmen- 
tal experience. 

People analyzi^ cause-and- effect relationships of environmental 
issues. 

People are put in role-playing situations where they have to 
suggest alternative solutions to environmental concerns. 

People are forced to evaluate the consequence of decisions in discussion 
or on paper before these decisions are carried out in reality. People 
interact with each other in the decision-making process. 

So... simulation games not only: 

develop understandings about problems in the environment and 
develop awareness and concern about those problems 

but they 

help people develop skills they need for citizen action and involve- 
ment In environmental management. 

Introduction 

The kind of techniques used for simulation games in school classrooms combine 
elements of simulations , games , and role-plaving. where students assume the 
role of decision makers in a simulated environment and compete for certain 
objectives according to specified procedures or rules. 

We are going to participate in a hypothetical simulation game, analyze what 
we*ve done and give you some ideas to develop your own simulation game based 
on local environmental issues or concerns. 
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INFERRING, UtUHUlN'G AND CLASSIFYING IH.JIJUaU. TSES IK l AN.i. 

A» Distribute TASK A , CenterplflCG Citv l.nnH Tst* t ro^^lf^m. 

^, The problem to be decided t 1','hnt nre some possible usps for tho 
one square nile th^ acres) of county farmland, four wJlcs 
northeast of the city*' It is now available for the city's us»». 
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Task (10 winut^'s) Work by yourself , 



mt MFY AVAIUIBLE 



Tvond the backgrounu information for C<2nterplac*- Cil>s cm<? then list 
po«islble usos of the vacant farmland* 



•*One square mile of unused county farmland, 
four lailes northeast of the city is nov 
available for the city^s use*'* 



The pi>puktion ii 2M),000 and ^pidly ui- 
creasing. 

The city s boundams we being extended, 
hut the suburban fringe i?i «*xpanding even 
more rapidly. 

The rapid population growth Is uccumpatiied 
by demands for more housing, more Job^t, 
addiHmia) city services, and recreational ar^ 
eas. 

The power for industrial uses, adequate pub* 
lit transportation, and a skilled labor force 
are available. 

The city is located near forests* which are to 
the north. 

The land to the east is devoted mainly to 
farming. 

The Pipe River is unpolluted and is the source 
of irrigation water as well as the municipal 
water supply. 

The river is too small for freight transporta- 
tion, but logs could be fbated on it. 
Hie l^vel bed <rf ^ river is appropriate raw 
mat^al for concrete manufacture. 
Hie present sewage treatment plont and gar- 
bage disposal area are at maitimuin capadty. 
Tlie dtl^xens of Onterplace are concerned 
about tbe malntalnance df a aceidc rqjkmal 

envirooment. 

The County Board of Gontid ii the audMMlty 
for Iwd xoning, and many dtixeni* j^roiips 
^are developing to inliMNioa »ikig daejsiogis. 

List possible uses of the land belov 
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Vfuestlons and Discussion 



MSI COW mm^i 



Noto: Vh^n mo?5t poonlo have started to writi^ dovm uso^ cm TnnV j^n 

!• *^^h«^t ^Y^' nomo poshibU* usi-?^ for the unUovoloju^l l^nUV 

lAs people rosrond^ write commi^nlfe on board, ^u?5t as tv^oy 
siiy thotP^ Don't pnrnphras« for ^h^f^ un1o*:r^ they tnr#^ inn iwrdy^ 
In vhich f;asfH * ^ ^•^^ shall 1 vriti? that on the chartV^' If 
they g^vc* mejor categories right axmy^ like Recreation or Industry, 
say, *'Can you give no ai exatnplo of that*'*) 

(Number tho items a?? you go alonR-'-thc^y can refer to theni by 
number later «i 

CWhen you get 15 or -?0 items, STOP*) 

2« *'Which of these uses are similar?*' (Designate similar uses by letters'"^ 
A by all of one group, B tho next, etc,) 

Vhen most aro designated vith a letter, or they seem to run out 

of thoughts, ^m)P» (It's okay to change these groups if they change 

their mind*; along tho way in the above*) 

3* •'V'hat label could we give to all the items In A?'' 

(It^s okay if they suggest more than one label for Group A; write 
them both down* ) 
*'tJhat label could we give to Group B?^% etc* 

<e« g«. Recreation, Industrial, Utilities, Housing, Commercial) 



DEVELOPING AND GIVING PRESENTATli MS. 

1« Divide the class or group into the numbc^r of categories decided on in 
rf3. (Shouldn't be more than 6 to 10 in each group)* and assign each 
group to one of the use categories » 

2. Each group is to represent the special user group assigned. 

3« Pass out TASK B *>-vou have 10 minutes to list and ana]y:se possible uses 
for the vacant land in your assigned category* Vou may consider those 
listed on the board plus any other possible uses you can think of for 
your category^ 



Your task Is to analyse and list possible consequences of different land 
uses vltbln your assi&ned land use categ ori^^ 



ie Advaiitageg to land /people Pi saqvantages to l«nd/pcQpl» 
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Discussion: 
Tell Group: 

K Nov go on to I^ia]Lic**you ^av« 20 minut^es to plait a ttrlBtef^y* ant) 
develop a tbree-minute presentation to be made to the Board of 
County Commissioners. * 

a. This presentation will be a proposal for developing the 
undeveloped farmland. 

b. You must have a visual display such as a land use map drawing 
as a part of your presentation. 

c. More i:han one person in your group must help in making the 
presentation. « 



Task C (20 minutes) 

Develop a strategy and presentation for presenting your plan of 
development to the County Board of Control. 



Discussion and Questions 

I* Clf possible, have a staff person assigned to each group to make %iritten 
observations about how the group was able to work together to solve the 
problem. ) 
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2m 10 minutas into Task go around and s^ilect one peraoii><fv<Mii each group 
to naat together at the County Board of CoiMiiaaionera. Ikka the Board 
. into anothar roon and tall thaa thay will ba ratpensthla lor hairi«g the 
pravantatlent and deciding upon the bast one*. inialr > job 4» the; naiat . 
t«n siimitas la tot v.. : ...n unnt- .>f fur 



aaionars 

j||k C| ilO ainutaa) 

n.tba next |0 nlmitai yeiTara'toi 



U.NlMt a ahalfMn to «ail en tha groups aii Cd aialt^ilii fiia^''' 



Pavalop t hi'«nt»ni jm-tlU'tiii^tii < 
biaad on tha ntaoa of tha paepia and \ 




aantatlona lAilla thay ara baing glvan* 



ahara«t«mti«r ot tna 
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3. TxM,^lv« ninuivj5 rtft«?r groups strtrt plnnninR Tflsk 0, remind thorn th<»y have 
eight mlnucoR loft to h&v^ tht^ir vetbal and vlsu«l prcFcntetions ready. 
Let groups hav« five moro minutes to finish it not>di^d. 

4. Havo Board of Count v CnmmlRSi«merr. cntor room nnt^ sit up front. Apjwint 
o timeke«?per to cut all preaontations off nt thr^e minutes (give two- 
minute varning). Announce. : Because of time, there vill be no rebuttals 
or discussion. (The Bt^ard mny want to ask questions or have rebuttal time 
after all prosentations. However, allow only 5-10 minutes for this part 
so it wn't ipet out of hand.) 

5. After is finished, the Board retires for 5-10 minutes to select the 

bvst proposal. 

6. While Board is meeting, each group is to develop a list 9f criteria 
they think should be used in the decision. 

7. County Board of Commissioners announces their decision and gives reasons 
why. 

R. County Board of Commissioners roads their criteria aloud. 

S. Did new leadership emerge during this session? V'hat factors enabled 
this to happen? (Gail on staff observers if used.) 

10. Did your group vrork as a team! V'hat did your group do to insure par- 
ticipation by all members of group? 

11. What happened in the groups? How did you feel as a person? VThat about 
the criteria used? How did each observer see the interaction in the 
groups? 

12. What additional data would you have liked to have had for your groups? 
List on board; e.g., topography, vegetation, economy of area, rail- 
road, shopping center, adjacent land, climate, soil survey, historical 
information, flood plain, wildlife, Interest of board of control, 
money available, educational needs, rcg. by State, existing zoning, 
political climate, population (age, needs, race, jobs), 

What groups might support each interest, «tc. 

( HOl^ i This is one of the most Im-^rtant parts of the activity because 
It emphasizes that we need a variety of information and data before we 
can intelligently make o land management or environmental decision to 
best meet the needs of people and their envl ronr?»nt . Thin list has all 
the elements that need to be conaldercd In studying a local environmental 
issue or concern. It also Includes elements of all thr. curriculum sub- 
ject natter (social studies, science, language arts, ate.)* 
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111. ANAIVEING CHARACTERISTICS OF SIMUUTION 

1. ''One group of people workins w$th simulation pnwcs has Identified 
At laast three basic charectrristics of inost simulation games. 

-Ask: "Vhflt was the clearly defined problem in the tnnd Use 
Alternatives Simulation?" 

-Ask J "Vhat factors influenced the decision In the Land Use 
Alternatives Si inula tiont" 

-Say or Tell: "Ve assigned proups to fit each role in the Land 
Lsfi Alternatives Simulation, but we all helped develop that 
role by the item s we listed on the chart." 

2. Ootionftl ( Note : If the group is Interested in a more In-depth 
analysis of the elements of simulations, use the following list. 
Have a copy for each person.) 

a. One important characteristic of a slmulatitw is a cUarlV 
^ Iff i ^f:^ problem , including the choices available to the 
decision makers. 

(1) How would you formulate the problem or issue you 
\^re asked to decide upon? 

<2) Did the developer of this simulation simplify the 

choices"? 

(3) If so, how did he do it? 

b. A second major characteristic ot educational simulations is the 
factors having an in fluence on thi» deeision. (Several 
nb^<.ctive «u^^*>rtiv» factors to be considered in making « 
decision need to be clearly identified. These factors Indicate 
the data that are relevant to each of the possible choices.) 

(1) What factors were selected as influences on the decisiont 

(2) Which of these factors would you classify «• objective? 

(3) Which of these factors would you classify as subject iv«? 

c. A third characteristic of educational simulations is the m2L 
m which information about the problem and th» varlflbl<?S .19 
presented. <In many simulations, ^nriividusl rolas or tfSUfi 
roles are used to perform this function. A role can be planned 
to incorporate a limited number of factors that influence the 
choice to bo made.) 



-113- 



«nunltv, ^tait^ or rogJon*^' 

2, flrn you t>i1nk of somo curr^^nt onvironTnentnl lip^jue?^ in your com- 
munity aroumi vhich you could dovdop n pnmrt CnW for rof.wm^i^s* 

K *'For tho noxt iO minuto??^ you v'ill ^^rV \^ith one t^r tx^v^ otbrr 
noonl**^ dovolopinn tb^e format for 4i ifiimul^Hon R^m^ bft^cd on n 
lociil liind u?^c is«u^ described tn n nov^R nrtlclr^J' (Ho 70 ct^^ir^s of 
current nevsp/iper artlcli^s av«Habli* If f5tud<&nts ujftnt to uts^ thom«) 

4. *'At the end of that time^ vo w>uld llkti to hoar from s^pvornl of you 
about vhat you have developed •'^ 



Task I) <30 minutos) 

Distribute lab sh«at^ ^'Oevt^loping a Simulation Gamo*' 

<i££ attached sbcet ) 



A?;k for rc^portJi from those who wnt to i;h«rc, 
Viuestlons and Discussion 

1. Hov can you uso the techniques in this scj;slon In your 
job situation? Classroom? 

2. Hov could a gamo like this develop d^clsion-maUlnfj s1<illfi In 
environmental management? 

3* Ask for reports from people in the jproup who havr* uiiod simulation 
f,amef * 

4^ How can ve take thla process and use it to invtilve th^ public 1m 
social and political declslon-makinn action pro^ectr? In thf^ 
community? 

5. How can we mimmarixe the une of simulation gamins in environmental 
Interactions? 

6« Kt^ch of the behavioral outcomes did we accomplish in this diacuasion 
<Read and discuaa) 
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Uescribi' how you foel about our s«»s8lon tod«y. 



(Have cofflinercifll games such as Dirty Vater, Ecology, Coca Cola Game, 
Pollution, etc., on display If possible.) 



BEHAVlCRAt OUTCOMES IN KNCWLEi)GE. 

1. Identify and describe three component parts of simulataon games. 

2. Construct your own simulation game based on a current environmental 

3. Name and describe at least ten important types of data needed before 
making a land management decision. 

4. Identify cause-and- effect relationships that exist in environmental 

management . 

5. Describe alternativp solutions to solving specific problem. 
BEHAVIORAL OUTCOMES IN TEELINGS, AVARENESS, VALUES, /U^D ACTION. 

1. Describe hov the information in in above affects your life, com- 
munity, and the management of the environment. 

2. Outline a plan of action to affect a solution or partial solution 
through the social atid political decision-making process about the 
environmental issue you used in developing your own simulation. 

fifli^fnr'i.nt needed 

Blackboard or eaa«l 

Chalk or magic markers » i \ 

Newsprint or butcher paper <enough for each group to make visual display/ 
Magic markers (4 colors for each group to make visual display) 
Masking tape 
Task cards 

Comnercial games on display 

The Centerplaco Ci ty problem has been adapted with permission from the 
Hay Mf^ Wnal of Ceogr^P^V from th e Articie "A Land Use ^^t ernat Ives Model 



for Upper fiiementary Enyiy^ninental Education" by 
Cole, University of Washingtoin 



i" bv Pannia Aswuseen and Richard" 
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References ; 

Thtsrc are many publlcat ir>ns on simulation games. Two that mny be of 
value to you arc: 

1, Games in Geography , Hex Walford, Longman f^roup Umitod, London 
paperback . 

2, Simulation Games for the Social Studies Classroom — from The 
Foreign "Fol icy Astsoclatl m, 345 East 46th St., New York, N.Y. 10017. 
Library of Congress #68-24538. 

This lesson plan was developed in February 1971 for use in teacher and 
r«-source workshops by Charline McDonald, Portland, Oregon. 

Ernie McDonald, Portland, iJregon. 

The lesson plan tfas revised to fit Louisiana conditions. It is suggested 
by the writers that continuous revision take place by people who UK^ythe 
ideas . 
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Pratnatiaing Acti<'>n Observed Uutf^c^or^ 

Close observntJon 5< required to prepare for dramat^ xlnf, mnvetnont o- notions 
spen in the outdoors. Activit?'^'^ of ^ininals or TOovoiuont«5 of plants or trees 
pre sotno of tho rhinjis that can bo dr«n>ntJzed. Children hpve to wstch, describe, 
and th«n act out these activities. 

Point out to the children that before one can inter;>ret something in dramatics* 
he must first observe and analyze it. 

orte or more of the students dramatize something, the others can puess what 
is being portrayed and giv- soroe constructive criticisms or other Interpretations 

The outdoors is a good place to act verbs — waddle, leap> drawl, etc. — and 
for observers to think of the best words (adverbs) to describe the action. 

Acting Out Nature* s Ideas 

Pretend to be a tree in a wind storm, a bud blooming in the spring, etc. 

Let each child act his ov-n nature idea out and let children guess what they 
were. Ask questions like: How did you know the wind was blowing'^ ^^at did 
he do that made it seem real? 

Reactions to Thinips Emotions a nd Feelings 

Take the children out onto the school grounds and find a spider, insect , or 
possibly a garden snake. Discuss how you felt when you saw the object. 
Vbuld you want to touch It, etc.? ^^'hy were you frightened? Some people 
like them and yet others can be very frightened. \^at things frighten you. 
Discuss why things frighten you. 

Examples: Your parents might dislike the object. You have had an unpleasant 
experience with that object -- like someone put a frog in your bed, etc. 

Discuss: Fear and joy are reactions. You react to things around you. 
Wild animals react in different ways. Look around and find ways that wild 
animals react to danger. Follow through by having the children write about 
the feelings they have experienced in which they were frightened. 

Color Images 

What Is green? Develop your oxon color images from the outdoor environment. 
Green things you can see. What are the sounds of green? How does green 
feel? What are the tastes of green? How does green smell'i Green Is the 
feel of ... , Green is the feeling of ... . 
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SOKE "ARUUNIJ THH SCHUOL VAKD" ACnVlTlE5J 
USING THE SENSES 



Eouiproent Needed : 

I sheet of drawing paper x il") (wanlla) per child. 

Each child brlnpn one dark crayon <8reen, black, brown, etc. J. 

Earh adult leader should have a clipboard and paper and pencil. 

List as many of the children's comments as possible for each activity. 

Tell the children you are vritlng down their descriptions . 

At intervals throughout the activity, read back their comments to them. 

At the fcnd of each activity, read what was said as a summary . 

Group leaders should gi - the comments and descriptions to the teachers at 
the end of the field trln for use back at school to make experience charts 
and story-writing. 

"Sound Hike " - (10-15 minutes) 

Group leader takes students for walk. 

Stop at intervals along the way. Have students close eyes and listen for 
thirty seconds. At the end of thirty seconds, students describe a sound 
they heard. 

(Group leader should write down the way each student described his sound.) 

Try to stop in different places so there will be a variety of sounds to be 
heard . 

See how many different sounds your group can discover. 

Ask: Which sounds did you like bestt 
Why? 

Does it remind you of something else? „ ^ , 

Which sound is the loudest? The quietest? The highest? The lowest? 

Mlnl-Forest - (Approxiwately 15 minutes) 
(Investigating an Arm-Circle of Grass) 

I, Lie on the ground, face down. , - ... ««j 

2 Make a circle by stretching your arms out in front of you on the grouna. 
3! Find at least five different plants Inside that circle made with your arras. 
a! See If you can find any tiny animals crawling through the grass. 

5. What else do you see? i^ny dead leaves or twigs?) 

6. Spread th© grass apart and describe what you see. 

Big Idea - Many plants and animals live together in a cowmunlty. 



-120- 



Skotcnini! - (15-2^ minutes) 



Find tv?r trees with difforont shnjit^s. Observe end sketch one trco at a time, 

1. Look at the treo from i\ dist/^nco* 

2. Vith your finger, '"trace'* (in the air) the ?;hAp€ of the tree, <I>n this 
from the ground np to top and from top do^ra to ground,) 

3* Doscrlbe th<* sh^pf^ r>^ the trc^e, 

4* Mi^k*> a ''teloscope'' with your hands. Uwk through thi?^ ''telescope'* at 

your tree from a distance, 
5* Describe how the branches go out from the trunk • (lip- Out? Dovn^ ) 
6* hold out your arms to shov hox^ the branches grovJ out from the tree trunk, 
?• Go closer to the tree, W»at else do you notice about it? 
8, Get close to the trunk of the tree* Look up into the tree* ^^\al do you 

see? 

^, Go to a oomf or table place vhere you can see your tree, oketch it with 

the crayon you brought* 
10, Repeat procedure for second tree. 

Add some of nature's color to your sketch, 

Add some grass, Use it as a crayon. Rub it around on the paper to shov where 
the green is on your tree. 

Pick a yellow dandelion blcssom. Use it as a crayon somev4iere on your sketch, 
'Touch and Feel "Hike - (Approximately 10-15 minutes) 



Group leader takes class for a walk* Gives following directions at intervals 
along the walk, (Add others \A\en appropriate,) 



1. 


Find 
with 


the hairiest leaf around. Bring back a 
your other group members . 


tiny bit of it. Coir.pare 


2. 


Find 


the softest leaf. 




3. 


Find 


the smoothest rock. 




4. 


Find 


the roughest twijR. 




5. 


Find 


somethinR cool. 




6, 


Find 


something warm. 




7, 


Find 


something bumpy. 




8. 


Find 


something dry. 




Color 


"Hike 






I. 


Look 


for thinj?,s that are different colors of 


green. Bring back three 



jr four green things. 



Arrange them in your hand according to lightest green to darkest green* 

2« Find and describe things that are: 
yellow-plnk-brown-grey* 
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BEST (^PY MAIUBII 

E^UlPMtl^T LIST FOR EACH SCHOOL 

Thi. is « basic ii^t of bonks and tnatcriaU de«HnR .pacifically with r^.tn 
l!no«in« and in;.rpretaticn .nviron..ntal data that should h. at o«oh 
school « 

Eoui,:nn€nt Item 



Sllva Rambler Comnas- 




100 » Tape 

Laboratory Thermometer 
(rectal) to 220" F. 



Soil pH kits 

Water Test Kit 
Model CH-10 



Incremeni Borer 



6' Cloth Sewing Tapes 
(Diameter tapes) 

Green bamboo garden stakes 
(measure height) 

Water thermometer 



Forestry Jiuppli<*rs, Inc. 
Sox 8397 

20i V. RnnVln Street 
Jackfion, Mississippi 

Hardware Store 

The Edwards Laboratory 
Soil Chemistry 
p. 0. Boji 3ia 
Nor walk, Ohio 

Same as above 

Hach Chemical Co. 
i\ 0, Box Q07 
7n South Duff 
Ames, Iowa 50010 

Jim iit Gem Increment Borers 
Forestry Suppliers, Inr. 
Bex 8397 

205 W, Rankin Street 
JacVson, Mississippi .)r-20A 

Dime Store 



Hand lens - w/ncck 
cords 



Gardon Store 



The Edvai-.-^^J Labovr.tory 
Soil Chemistry 
V. 0. Bn:< 31« 
Norwnlk, Ohio 

Oregon Museum of 
Science JF»nd Industry 
'«015 S. V. Canyon Rd. 
Pert land, Oregon 



$ 3,fr 



S.CC ea. 

9.25 ea. approx. 



2.25 approx. 
28.50 



35.00 approx. 



,10 ea. 
.50 bdl. 
3,00 ea. approx. 



I .AO ea. 



Shovel 



Hatchet 

Wooden stakes for compass 
game 

Each box of equipment must have lteml.«d -<^f^^-\]ill^ l:^TJrT'""' 
and use. Of particular Importance is cleaning of Increment borers. 
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Man ami Hjis Envlronwpnl, An Introduction to Using E nvi ronmentol btutW Areas > 
Association of Classroom Tcnchors and Natlonnl Uducfltion Association. 

Activity Guide for Outdoor Education . Auburn Public Schools. 

Brennan, Mntthow I., editor, t'oonlp and Thoir Environment » Teacher V?^ 

Curriculum Guide to Conservation Education. 1-12 Outdoor l aboratory. 
Chicago: J. G. Ferguson Publishing Co., 19f9. 

Brennan, Matth<?w J., editor. Poonle and Their Environment ^ Teacher's 
Curriculum Guide to Conservation Education. Grades 1-2-3, 
Chicago: J. G, Fcrguso' Publishing Co., 1969. 

Brennan, Matthew J., editor. People and Their Environment « Teacher's 
Curriculum Guide to Conservation Education, Grades 4 - 5-6 . 
Chicago: J. G. Ferguson Publishing Co,, 1969. 

Brennan, Matthew J., editor. People and Their Environment « Teacher's 

Guide to Conservation Educa tion. Bioloyv. Chicago: J. G. Ferguson 
Publishing Co., 1969. 

Busch, Phyllis S. Urban Discovery Manual . Project S.P.R.U.C.E. , New York, 
1969. 

Environmental Education Curriculum Guide K-6 . Elementary Environmental 
Studies Curriculum Committee. 1970. 

Hammerman, Donald R. and Willlnm M. Teaching In the Outdoors . Minneapolis 
Burgess Publishing Co., 196^. 

Hitch, Allen S. and Marian Sorenson, Conservation and You . New Jersey: 
D, Van Nostrand Company, Inc., 196^. $3*50. 

Hug, John W. and Phyllis J. Wilson. Curriculum Enrichment Outdoors . New 
York: Harper and Row. 1965, 

Leopold, Aldo. A Sand County Almanac . New York: Ballantlne Books, 1966. 
95< (paperback). 

Mil liken, Margret, Austin F. Hamer, Ernest C. McDonald, Field Study Manual 
for Outdoor Learning . Minneapolis: Burgess Publishing Co., 1968. 

Environmental Science Center Curriculum Materials . Minnesota Environmental 
Science Foundation, Inc. (See resource section for list.) 
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BEST con IVA1UBU 



A Pliaco to l4ve ^ (Teacher* s manual and students ^^t^rkbonk on urban reology^) 
Nationi^l Audubon Scic^oty% 1970^ 

Stor«rt Jnhn The Veb of tife . Nov York: The N<*w #\merican Library, 
<Slgnet Science Ubrary), 1^53* 75C (paperback) • 

Stvan^ Malcolm^ editor^ Ti ps and Tricks }n Outdoor Educntion ^ Danville, 
Illinois: Th*^ Interstate Printers and Publishers, Inc*, 197C» 

Conservation Tools for Education ^ Department of Agriculture, Forest 

Service, Pacific Northwest Hogion* 

Worth, Jeen* Man^ Earth and Chaniio ^ liew Vork: Covard-McGann, Inc^, 1968 • 
$3.75. 
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